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Table of Relative Huhiditt. By Edwabd Ebnbst Dtmond, F.M.S. 

[Bead November 17tb, 1880.] 

The following Table was prepared with a view to facilitate the calcnlation of 
the degree of Relative Humidity, as shown by the Hygrometrical Tables in 
common use. With this object, the figures required have been extracted and 
arranged by themselves, and their number has been diminished as much as 
possible. 

In thus bringing these figures together two points have been brought 
prominently into view. First, the extreme irregularity of variations in the 
degree of relative humidity for equal increments of temperature and equal 
differences between the dry and wet bulb readings ai air temperatures below 
86^ ; and, secondly, that at any given difference, from 2^ to 7° inclusive, the 
degree of relative humidity at an air temperature of 42^ is said in the Tables 
to be greater than the degree of relative humidity for the same difference 
at an air temperature of 44^. 

In the latter case the figures have simply been transposed ; in the former 
they have been left as stated in the Tables, and seem to furnish further 
evidence that at low temperatures the results deduced from observations of 
Mason's hygrometer are not to be relied upon. 

The method of using the Table is as follows : — ^Look for the nearest 
degree of air temperature in the first column. Find the difference between 
the dry and wet bulb thermometers, and in the column at the head of which 
is placed\he same or nearest difference, on the line beginning with the nearest 
dry bulb reading, will be found the degree of relative humidity. 

NEW 8EBIE8.— 9VOL. VU. A 
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OAMBLK — RAINFALL IN SOUTH AFBICA. 9 

Thus dry bulb, SS^- 5 ; wet, 51°-8. 

Difference 8^*7 ; in the column headed 8^-8 and in the line 56^ will be 
found 76, the degree of relative humidity. 

Sometimes it may be desirable to interpolate a figure thus : Dry, 48° ; 
wet, 48^-5 ; difference, 4^-5. In the column headed 4^*4, at a temperature 
48^, the relative humidity is stated to be 71, and in the column headed 
4^*6 it is stated to be 69, so that for the difference of 4^*5 the relative 
humidity may be stated as 70; but cases such as these occur but rarely, except 
when the difference is very small, and a very slight amount of practice in using 
the Table suffices to enable the computer rapidly and accurately to ascertain 
the relative humidity at all temperatures commonly met with in England at 
9 a.m. 



DISCUSSION. 

Mr. HoPKiNSON submitted a Table he had prepared for calculating the 
Relative Humidity from the temperature of the air and dryness (i.e. difference 
between dry bulb and dew-point). In working it out from Mr. Glaisher*s Table 
of the Elastic Force of Aqueous Vapour he had found the same difficulty as 
Mr. Dymond had in the irregularity of the figures. He had, therefore, slightly 
altered them, so that they ran more evenly, thus making the Table not only 
more harmonious, but also, he believed, more correct. 

Mr. Gaster, after remarking on the advantages of the Table, pointed out that 
serious doubts were beginning to be entertained as to the value of hygrometric 
viJnes obtained from observations made with a drv and wet bulb hygrometer. 
In comparisons which he had made between the indications of a Dines's Hygro- 
meter and those of a Mason's (dry and wet bulb) Hygrometer, he had found the 
former give dew-point values as much as 12° lower than the latter; and he 
believed that on one occasion Mr. Dines hfd found as much as 19° between the 
indications of the two instruments. These experiments were made with scm- 
pnlonsly clean wet bulb mountings ; and when it is remembered that observers 
are often less careful about such matters than they should be, it appeared to him 
(Mr. Gaster) that dry and wet bulb readings are of little value hygrometrically. 

Mr. Dymond said that he had mostly taken the figures from the published 
tables, but that some gaps had been filled up, and some doubtful figures verified 
by calculation from the Vapour Tension Tables. 

The President (Mr. Symons) said that as regarded the accuracy of the 
tables at low temperatures, there was some years ago published in the * Proceedings 
of the Royal Society * a Paper by Capt. Noble, which contained the results of some 
comparisons made between Regnault's Hygrometer and the Dry and Wet bulb 
Thermometer in Canada. He believed that a series of experiments, with 
different forms of hygrometers, was being carried on at Cambridge, under the 
supervision of the Meteorological Council ; the results of which would be of the 
very highest importance. 



RAorFALL n( South Africa. By John G. Gamble, M.A., M.Inst. C.E., 
F.M.S. (Plate I.) 

[Bead November 17tb, 1880.] 

Until quite recently there have been very few meteorological stations in South 
Africa, there has been no inspection of those stations, and, strictly speaking, 
the only perfectly trustworthy record embracing any considerable number of 
years is that kept at the Royal Observatory, near Cape Town. 



4 QUABTEBLT JOUBMAL OF THE UETBOXOLOOICAL SOCIETT. 

The services of all the observers in the Cape Colony are gratnitous, and in 
consequence the records are frequently intermittent, and not always so trust- 
worthy as might be desired. 

There has indeed been a Meteorological Commipsion appointed by the 
Government of the Cape Colony, but the energy of this Commission has been 
somewhat spasmodic. During the years 1861, 1862, 1868, 1864, 1865, 
1866, 1867 and 1868, the returns from a few observatories were printed. For 
some reason or other, printing was discontinued in 1869 ; and between 1869 
and the latter end of 1875 very few records were kept. Towards the end of 
1875 a revival took place, and since then a yearly report has been published 
by the Meteorological Commission giving the observations from between ten 
and twenty stations. 

The author, finding in his professional work a great want of records of 
rainfall, suggested to the Colonial Government that rain gauges, at any rate, 
might be established at the various seats of magistracy, and that they should 
be observed regularly by the gaoler, who, from the nature of his occupation, 
cannot leave his post, or who, if he does, must provide a competent substitute. 
The Colonial Government approved of this suggestion, and at present nearly 
every seat of magistracy in the Colony is supplied with a gauge. The magis- 
trate is instructed that it is part of his duty to see that the gaoler or other 
observer reads the gauge carefully, records the readings accurately, and sends 
up the returns regularly. Some railway stations are also supplied with 
gaugefly and the station-master has orders to keep the records. 

There are ninety-five stations in the colony where observations were taken 
during 1879, and at seventy-one of those a complete year was observed. It 
may be fairly hoped that a much larger number of complete year observations 
will be available in future. 

Besides the 95 stations in the Cape Colony, one observer is sending records 
from Griqualand West and five from the Orange Free State, so that there are 
more than one hundred observers sending in records to the Meteorological 
Commission of the Cape Colony. Observations are also taken in Natal, and 
the observations from three stations have been kindly furnished to the author, 
but possibly there are more. 

Some returns have also been received from a somewhat distant station, 
Molepoli, in Bechuanaland, but it can scarcely be hoped that any long record 
can be kept up at such a distant and, at present, uncivilised place. 

The accompanying Table gives the monthly means from all stations in 
South Africa from which a record of five years or upwards could be obtained. 
The number of years obtainable in each case is given in the second column. 
It will be seen that twenty-five stations have been obtained in the Colony, and 
five in Natal (Plate I.) The annual total is not always an exact sum of the 
monthly means, as it is a mean of the complete years, while the monthly means 
embrace incomplete years, so long as the month itself is complete. The 
total rainfall for 1879 is also given in the last column. 

The author has given the approximate heights of most of the stations 
above sea level. Where the stations are close to a line of railway, the heights 
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6 QUARTEBLT JOUBMAL OF THE HETEOBOLOOICAL SOaZTT. 

are accurate, being given by spirit-levelliDg ; bat in other eases the heif^ts aro 
given by barometric readings. Some of these are tolerably aecnrate, being 
calculated from a considerable number of observations with mercurial baro- 
meters, though even in this case there is some uncertainty as to whether the 
sea-level given by the nearest coast observatory is the trae reduced sea-level 
for the place itself. In other cases the heights are less trustworthy, being 
obtained only from a few readings with an aneroid ; these are marked with a 
query. 

The latitude and longitude of each station are also given ; these are in most 
cases only approximate, being scaled from the last map of South Africa 
published by the Surveyor-Generars department for the Cape Colony. 

The Cape peninsula, the South-West and the West coast have winter rains 
with a dry summer, characteristics of what is called the subtropical region, 
the rains coming with the N W wind or anti-trade : while Natal, Aliwal North, 
and, in a less degree, Queenstown have the tropical features of a wet summer 
and dry winter. 

On the south coast the rainfall appears to be more equally distributed 
throughout the year, though there seems to be an October maximum at Port 
Elizabeth and XJitenhage. 

In the Central and Northern Karroo the maximum of the very scanty rain- 
fall occurs in February and March. These rains generally fall in thunderstorms ; 
each storm seems to come from a westerly direction, but it is a more or less 
well-ascertained fact that these rains do not fall up country until the south- 
easters have set in on the south and south-west coasts. 

In the south-east of the Colony the transition towards tropical features 
may be noticed, both Grahamstown and Eing-Williamstown showing a winter 
minimum in June. 

A point that may be noticed is the heavy rainfall at Bishopscourt and 
Wynberg, compaied with the moderate rainfall at the Royal Observatory, only 
some five miles distant. Bishopscourt and Wynberg both lie on the leeward 
side of Table Mountain when the NW or rain-bearing wind of winter is 
blowing. Bishopscourt lies close under Table Mountain ; and Wynberg lies 
on a spur which runs out from Table Mountain and forms the water-parting 
between Table Bay and False Bay, between the Atlantic and the Indian Ocean. 
The valley in which Bishopscourt is situated, as well as Wynberg Hill, is 
thickly wooded ; possibly this may have something to do with the heavy rain- 
fall : or perhaps the rain-bearing north-west wind may here mingle with a 
colder eddy from the south. 

One curious fact, that requires explanation, is, that at most of the eastern 
stations, January is a drier month than February, and generally is drier than 
December also. 

A somewhat analogous fact is noticed in the curve for the Boyal Observa- 
tory. The Observatory means are the result of thirty-nine years' observation, 
and, therefore, it might be expected that peculiarities owing to special years 
would be eliminated. In the Observatory curve a rather remarkable hesitation 
is noticed in the month of July, which month is drier than would be given by 
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a regular ourve. This feature is noticeable at Bishopscourt and at Capetown, 
but not at Wynberg, Seapoint or Simonstown. The observations at these 
other stations, however, do not embrace a sufficient number of years to test 
this peculiarity. It has been suggested that, as July is the month of minimum 
temperature, the area of maximum rainfall, which was over the Cape in June, 
penetrates further north in July, and then returns over the Cape again in 
August. The Clanwilliam recoids lend some colour to this, as they show a 
July maximum, and Clanwilliam is nearly due north of Capetown. 

Another step in advance was made in 1B79. The author had previously 
endeavoured to impress on the Meteorological Commission the great necessity 
for systematic inspection. Mr. David Gill, at present H.M. Astronomer at 
the (^ape, arrived in the Colony in 1879 ; and by his viiluable help the Govern- 
ment was induced to propose to Parliament, and Parliament to grant a sum of 
money for inspection. The Secretary to the Commission has since visited nearly 
all the stations in the Colony, and the result has abundantly justified the 
urgency claimed for it. The mercury in the siphon barometers was generally 
dirty, very few of the wet bulb thermometers were properly kept, the minimum 
thermometers seemed generally untrustworthy, and Bobinson*s anemometer 
rarely understood. One observer kept the rain-gauge in a cupboard, and 
only put it out when rain threatened. The Secretary's report will, however, 
be printed in the Reports of the Commission for 1879 and 1880, the former of 
which has for some time been in the printer's hands and may be expected 
shortly. The author hopes to be able to present a copy to the Sjciety 
at an early date. 



DISCUSSION. 

Mr. Scott remarked that in the 'Zeitschrift der Oesterreichischen Gesellschaft 
for Meteorologie,* Vol. XIII. p. 417, there was a paper on the climate of the Herero 
Land, near Widfisch Bay, which, he believea, was the same as the Damara 
Land. The author was Baron v. Danckelmaun, and he stated that the wet 
wind was the E or land wind, while the dry wind was the W or sea wind. 
This was very interesting, and a confirmation of it was desirable. The Baron 
maintained that the dr^ess of the coast line was due to the presence of a cold 
current outside, and cited Peru as a similar instance. 

The President (Mr. Symons) thought that the land wind at Walfisch Bay 
being a wet wind might be accounted for by the fact that it came from the hot 
interior of the country, and on reaching the coast and coming in contact with the 
cooler air from the sea, the vapour in it would be condensed. Mr. Gamble, two 
years ago, wrote a Paper on the Rainfall of Cape Colony, but there were then 
only 30 stations. He (Mr. Symons) had taken out the annual falls at some of 
these statious and plotted them on a map with the following result : — Natal Coast, 
44 ins. ; Maritzburg, 30 ins. ; Central Plains, 25 ins. ; Cape Town, 30 ins. and 
35 ins. ; West Coast and Namaqua Land, 8 or 9 ins. With regard to the seasonal 
oscillation of the rain north and south, this was borne out by a rainfall map 
of Africa bv Keith Johnston, which was made from travellers* notes of rainfall.^ 
Mr. Gamble's method of taking the averages, although the usual one, was inferior 
to that whereby the means of short periods, which might be unusually wet or 
unusually dry, were reduced proportionallv to the nearest record running over a 
number of years. By this plan even the observations of two or three years may 
be reduced to close approximation to true mean values. He was very glad that 
the subject was being so efficiently supervised. 

* 'Africa/ bj Keith Johiuion.— London, Stanford, 1S78. 
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Col. Grossman said that the heavy rains and thunderstorms in Griqualand 
West came down during the months of December, Januar}r and'February. He 
thought the Government could not have done a better thine than to ask Mr. 
Gamble to report upon the works required for a proper supply of water in the 
Cape Colony. 



The Meteobologt of Mackat, Queensland. By EDsnbt Lino Both, 
F.M.S. 

[Read November 17th, 1880.] 

Whilst collecting notes for my ' Report on the Sugar Industry/ I took a 
flying visit to Messrs. Bawson*s cattle station, the " Hollow/* and found that 
these gentlemen had for the last four years been taking meteorological 
observations, but owing to press of work had been unable to reduce any 
results. I therefore set to and reduced their observations to the accom- 
panying Tables (p. 9). The observations extend from January 1st, 1876, to 
December 81st, 1879. 

The town of Mackay is situated in lat. 21^ 10' S, long. 149^ 5' E, five 
miles from the coast. The '* Hollow " is about 20 miles due west of the 
town on the right bank of the Pioneer River, some 200 feet above sea- 
level. 

The instruments are all of Pastorelli^s make, and were verified at Greenwich 
before their departure : since their arrival they have been frequently verified. 
The observations were made daily at 8 a.m. The rain gauge has a funnel 
8 inches in diameter, and the rim is 8 feet 1 inch above the ground. The 
bulbs of the thermometers are 8 feet 9 inches above the ground. 



DISCUSSION. 

Mr. BoNWiGK remarked that Mackay was the celebrated sugar-growing 
district of Queensland, and the sugar port bore the same name. The soil was 
unsurpassed for the special culture, and the climatic conditions were roost favour- 
able. But he desired to supplement the facts of the Paper by information 
relative to contiguous places, as the rainfall question was so important to the 
industry. The wet month on that coast is March. While, in 1878, Mackay, 
lat. 2r, showed 41J ins. of the annual 86 ins. ; Bowen Port, lat. 20^ had 26i 
ins. ; Townsville, 19°, had 13^ ins. ; Herbert, 18i°, had 26^ ins. ; Cardwell, 
another great sugar station, 18°, had 37j ins.; but Gladstone, 23}°, had but 

6 ins. that month. Inland from Mackay 130 miles, on a high plateau, only 3 ins. 
fell at Clermont in March, out of an annual 28 ins. The total monthly fall at 
Mackay during 1878 was — January, 4 ins. ; February, 7 ins. ; March, 41 J ins. ; 
April, IJ ins. ; May, 4} ins. ; June, 6 ins. ; July, 3 ms. ; August, 2 ins. ; Sep- 
tember, 2 ins. ; October, 3 ins.; November, 3 J ins.; December, 11} ins. At 
Cardwell, with a total ot 93i ins., only 14 ins. fell in five months : June, August, 
September, October and November. Townsville, out of 38J ins., had only 6 ins. 
from April to October. Bowen, of its 49 ins., had but 9 ms. in eight months : 
April to December. Herbert, a sugar district, in five months, Januaiy, August, 
September, October and November, showed but 11 ins. of 85 ins. Clermont, of 
the celebrated Peak Downs, had not an inch fall in either January, April, June, 
August or October, with 1 in. for September, 1 in. for November, but nearly 

7 ins. for both May and December. The health of Mackay was good for 
Europeans, but far from that in the case of the imported rolynesian sugar 
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workers. The bracing airs favouring the Queensland tropics are trying for the 
coloured men, on a change from a vegetable to a meat diet Of 14,000 imported, 
6,000 returned home si^ely, but 1,700 died. As a Colony, Queensland enjoys 
much of its healthiness on account of the character of its vegetation, and the 
prevalence of sea airs on the eastern side. 

The President (Mr. 8ymons) said that Sir Kawson Rawson, when Governor 
of Barbadoes, published a Report on the Rainfall of that island in its relation to 
the growth of sugar, in which he showed how closely curves of the rainfall and 
of the crop of sugar followed each other. The difference between the greatest and 
least falls at Mackay was from 108 ins. to 46 ins., or not much more than the 
normal differences in this country of rather over two to one. 



Thxrmometrical Obssrvations on board Ship. By Capt. Warren 
Frederick Gabornb, R.N.R., F.M.S. 

[Bead November 17th, 1880.] 

The best position in which permanently to place thermometers on board ship 
is a problem somewhat difficult of solution, for so very many varying circum- 
stances have to be taken into account and allowed for. For instance, during a 
voyage, the course of the vessel is constantly being altered, and the conditions 
of the position, which for a time may have been admirable, are materially 
changed thereby. Again, the thermometers, in order that their readings may 
be accurate, have to be protected from spray, sunshine and local temperature ; 
a work of no little difficulty at all times, but more especially so in iron and 
steam ships. 

With respect to my own steamer, the ' Oakdale,' I had special difficulties 
to contend with, from the fact that the chart room, house and main deck 
forward were constructed of iron. Nevertheless, I obtained what may be 
considered as a fairly favourable position for the screen on the top of the 
house, which was, of course, decked over with wood. 

Previous to leaving London, I had, by the kindness of Captain Toynbee, 
been furnished with two Meteorological Office screens, and also two sling 
thermometers. The first screen — hereafter called the fixed screen — I attached 
to the after part of a large teak-wood meat safe on the house. In this posi- 
tion the thermometers were exposed to a free current of air on three sides, 
and, as the safe was of louvre work, the circulation of the air was not 
materially checked on the fourth. The other screen — called the shifting 
screen — I moved about, when experimenting, to the various sides of the safe 
(having had hooks screwed in for the purpose), according to whichever 
position appeared to be most favourable for correct observations ; from the 
annexed tables it will be seen with what results. 

By this means the thermometers were continually shaded, and that, I 
think, in a better way than they would be by a small special awning, which, 
in many cases, will be found to do that which it is expressly intended to avoid, 
namely, increase the temperature. Of course, the large awnings were spread, 
in the Red Sea, at a height of about eight or nine feet from the deck. 

In comparing the observations, the sling thermometer has been accepted as 
the standard, and all corrections have been applied. 
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TABLE I. 



Hours. 



Noon • 
4 p.m. 
Noon . 
4 p.m. 
8 a.m. 
Noon . 
Noon . 
4 p.m. 
Noon . 
4P.m. 
Noon . 
4 p.m. 
8 a.m. 
Noon . 
4p.m. 
8 a.m. 
4 p.m. 
8 a.m. 
4p.m. 
4 p.m. 
Noon . 
4 p.m. 



Fixed 

Bereen, 

Diy. 



6i*a 

566 

54'a 

55'» 

57*5 
6y% 

60*4 

66a 

62'a 

73-6 
7i'a 
72-4 

75*4 

75*a 
78-8 

81-3 

80-8 

82*0 

833 

797 
81*3 



Sling Ther. 
Diy. 



5»-5 
565 
550 
54*4 
55*3 

567 
60*0 

587 
617 

59*5 
70-5 

70*1 

717 

737 

73-5 

78-5 

790 
80-5 

815 

82-5 

79-8 

8a*o 



Error of 
Fixed 

Screen, 
Dry. 



+27 

0*0 

+1-6 

— 0*2 
— O'l 

--0-8 
--3-2 

--I7 

--4-5 
--17 
-.3., 

--I'l 
--07 
--17 

+17 
--0-3 

--2-3 
--0-3 
--0-5 
--0-8 
— o*i 

>7 



Plxed 

Screen. 

Wet. 



o 

557 

5»'5 

49*3 
48-3 

493 
50*8 

553 

5»7 

59*3 

553 
61*5 

61*0 

663 

68*3 

695 
73-2 

73'4 
76*2 

78*2 

77-2 

747 



Sling Ther, 
Wet. 



o 

547 

S^'S 

48-5 

48-4 

487 

50-5 

5»-5 

497 

555 

55*3 

587 

59*3 
66*3 

667 

66*8 

727 

7«-5 

747 
76-5 

767 

763 

76*2 



Error of 
Fixed 

Screen, 
Wet. 



TABLE IL 



Hours. 



Noon . 
4 p.m. 
Noon . 
4 p.m. 
8 a.m. 
NooQ . 
Noon . 
4 p.m. 
Noon . 
4 pjn. 
Noon . 
4 p.m. 
8 a.m. 
Noon . 
4 p.m. 
8 a.m. 
4 p.m. 
8 a.m. 
4 p jn. 
4 p.m. 
Noon . 
4 p.m. 



Shifting 

Screen, 

Dry. 



o 

592 

56*2 

547 

539 
SS-2 

57*6 

60*1 

58-9 
64*1 

60*2 

71-5 
69*2 

72-4 

75*4 
74'2 

78-8 

80*3 

8o'3 

8i-5 
823 

797 
81-3 



Sling Ther. 
Dry. 



5S-5 

565 

5S-0 
54'4 

55*3 
567 

60*0 

587 
617 

595 
70-5 

70*1 

717 

737 

735 

78-5 
79-0 

80-5 

81*5 

82*5 

79-8 

820 



Error of 

Shifting 

Screen, 

Dry. 



Shifting 

Screen, 

Wet. 



e 

53*5 
523 

47-8 
48*2 

493 
50*8 

5»7 
51*8 

57*8 
54-6 
608 

587 
66*3 

681 

68-2 

73-2 

73'4 
75-6 

781 
76-6 
76-3 
76*2 



Sling Thex. 
Wet. 



o 

547 

5»-5 

48-5 

484 

487 

50*5 

5*5 

497 

55*5 

55*3 

587 

593 
66*3 

667 

66-8 

727 

71-5 
747 
765 
767 

747 

7'»-S 



Error of 

Shifting 

Screen, 

Wet. 



o 
— 1'2 

— 0'2 

—07 

— 0'2 

..0-6 

--03 

-|-0'2 
--2*I 
--23 
—07 
4-2-1 

— o'6 

CO 

+ '•4 

+0-5 

+»-9 
4-0-9 

4-1-6 

—0*1 

+1-6 

-♦-07 
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It will be noticed that in a few instances the sling thermometer reads the 
higher of the two. 

The readings were taken in the Mediterranean and Bed Sea, when oatward 
bound, in the month of March 1879. The weather was fine at the time of 
each observation. 

By a comparison of the figures in the tables the following results are 
obtained, viz. : 

The dry bolb in the fixed screen when compared with the dry sling ther- 
mometer shows an average error of + 1^*8. 

The wet bolb in the fixed screen when compared i^dth the wet sling thermo- 
meter shows an average error of + 1^*2. 

The dry bulb in the shifting screen when compared with the dry sling ther- 
mometer shows an average error of + 0^*5. 

The wet bulb in the shifting screen when compared with the wet sling 
thermometer shows an average error of + 0^*8. 

Consequently, shifting the screen reduces the average error ox the dry 
bulb by 0°-8, and of the wet bulb by 0°-4. 

It is a matter of regret that the series of observations are not more regular; 
that is, with regard to the times of observation, as it would have been much 
more satisfactory to have had constant readings and comparisons for the three 
principal divisions of the day, namely, 8 a.m., noon and 4 p.m. 

In passing, I may remark that when these observations were taken, I had 
no definite idea as to the manner in which they were to be compared. 

The object of this paper is to show that a careful observer, on board ship, 
by shifting his screen round a companion, skylight, or any other construction 
which will protect it from the sun, &c., may obtain readings very nearly in 
accord with the truth , or, at any rate, to a greater degree of accuracy than if 
the screen remained fixed. 

It may be urged that very few observers will be found willing to take the 
trouble to constantly move their screens, but I am not sure that it would be 
so if the advantages of the proceeding were pointed out to them; and, more- 
over, it would be but a trifling matter for the observer, or the officer of the 
watch, to ariange the screen a few minutes before the time of observation. 
I, for one, do not believe that absolute exactitude will ever be obtained, but, 
at the same time, it is the duty of an observer to take any means in his power 
to minimise error. 



DISCUSSION. 

Mr. C. IIardino said that as a proof of the care given to the observations 
made with the sling thermometer, he would mention that occasionally, to ensure a 
good result, Captain Cabome had used the sling thermometer in four different 
parts ot the ship, viz. on the poop, bridge, forecastle weather side, and forecastle 
centre. He thought that the present form of screen used on board sliip gave 
far too high temperatures when at all exposed to the sun's rays, and in his opinion 
tlie screen would be much more reliable if it were double louvred instead of 
single louvred. 

Mr. Mawley said that he had, at different times, taken very careful thermo- 
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metrical observations on board both sRiling: vessels and steamers, and that, from 
the experience thus gained, he had an*ived at the same conclusions as those 
expresved by the author of the paper and also by Mr. C. Harding. In the one case 
there was the necessity, if anything like reliable results were to be obtained, of 
frequently changing the position of the thermometers, particularly on steamers ; 
ifrhile in the other, the protection afforded by the shallow single louvred screen at 
present in use was, on many occasions, quite insufficient. The sling thermo- 
meter had of late years been frequently employed as a standard of comparison, 
and he thought that, if officers could but be induced to use this instrument, it 
might now with advantage altogether supersede the shaded thermometer for all 
observations of air temperature taken on board ship. 

Mr. Whipple inquii^d whether any further experiments were known to have 
been made on the method of protecting thermometers from direct solar radiation 
by enclosing the bulbs in double conical shades, having highly polished silver 
surfaces open top and bottom to allow free circulation of air. He remembered 
such an arrangement having been used by Mr. Welsh, in his balloon ascents, and 
thought it might be suitable for nautical observers. 

The President (Mr. Symons) said that the account of the mounting of 
thermometers mentioned by Mr. Whipple was published in the Philosophical 
Transactions of the Royal Society for 1853.^ In the thermometer screen experi- 
ments which were made at Strathfield Turgiss, an aspirated thermometer was 
placed in a cylinder of platinum about } in. in diameter. He thought that if 
the screens osed at sea were covered with canvas, they would be greatly im- 
proved. 



Report on the Phenolooical Orservations for the Year 1880. By the 
Bev. Thoicab Arthur Preston, M.A., F.M.S. (Plate II.) 

(Bead Deeember 16th, 1880.] 

Returns, more or less complete, have been sent in from no less than 
48 localities, and, what is perhaps of more importance, specimens have 
accompanied a great many of the Retoms. Former observers still continue 
on onr List, and their observations will soon become of considerable value, as 
contmuUy of Records is of very great importance. 

In addition to our regular staff of observers, notes have been collected 
from eyery available source, and more especially from the ' Natural History 
Journal ' and the ' Midland Naturalist,' the Editors* of those periodicals 
having kindly allowed free use to be made of any information supplied by 
them, and our best thanks are due to them for their liberality. In the 
former periodical. Tables have been regularly printed, summarising the 
observations on a few plants from no less than 74 stations, and thus a con- 
siderable mass of material is constantly accumulating. 

Subjoined is the List of Stations with the observers' names : — 

1. Maker Cornwall Rev. P. H. Newnham, M.A., 

F.M.S. 
t 2. Babbacombe Devon E. E. Glyde, F.M.S. 

3. Totnes Devon T. H. Edmonds, F.M.S. 

* An Aooocmt ot Meteorological ObeerraiionB in Four Balloon Asconte, by John Welah, * Phil. Tnuie.' 
1951, p. SU. 

The obiei'rM'i maiked thne (i) send speoiinaiu with their Phenologieal Sheeto. 
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t 4. Tnisham 


Devon 


Rev. W. Moyle Rogers. 


5. Westward Ho 


Devon 


£. A. Evans. 


6. YeovU 


Somerset 


Rev. J. Sowerby, M.A. 


7. Wincanton 


Somerset 


W. Galpin. 


t 8. Salisbury 


Wilts 


W. Hussey. 


9. Downside 


Somerset 


Rev. C. B. Kengelbacher,O.S.B. 


10. Strathfield Turgiss 


Hants 


Rev. C. H. Griffith3.D.,F.M.S. 


t 11. Marlborough 


WUts 


Rev.T.A.Preston,M.A.,F.M.S. 


1 12. Isleworth 


Middlesex 


Miss E. A. Ormerod, F.M.S. 


1 13. Watford 


Herts 


J. Hopkinson, F.L.S., F.M.S. 


tl4. St. Albania 


Herts 


Mrs. Arnold. 


1 15. St. Alban's 


HerU 


A. E. Gibbs, Miss R. C. White, 




• 


and G. Willshire. 


1 16. Harpenden 


Herts 


J. J. Willis. 


1 17. Ware 


Herts 


R. B. Croft, R.N., F.L.S. 


1 18. Sawbridge worth 


Herts 


Miss Simpson. 


1 19. Hertford 


Herts 


R. T. Andrews. 


t20. Hertford 


Herts 


H. C. Heard. 


t 21. Throcking 


Herts 


Rev. C. W. Harvey, M.A., 
F.M.S. 


t22. Hoddesden 


Herts 


Miss A. Warner. 


t23. Berkhampstead 


Herts 


A. S. Eve. 


f 24. Kimpton 


Herts 


Rev. T. D. Croft, M.A. 


25. Addington 


Bucks 


J. Mathison. 


26. Bradenham 


Bucks 


Rev. H. L. Graham. 


27. Oxford 


Oxfordshire 


W. M. H. Milner. 


28. Booking 


Essex 


H. S. Tabor, F.M.S. 


29. Odsey 


Cambridgeshire 


H. G. Fordham, F.G,S. 


30. Cardington 


Beds 


J. McLaren, F.M.S. 


1 31. English Bicknor 


Gloucester 


Miss L. Chapman. 


32. Cheltenham 


Gloucester 


R. Tyrer, B.A., F.M.S. 


133. Bishop Frome 


Hereford 


Miss L. Chapman. 


1 34. Uppingham 


Rutland 


W. H. Jones. 


t35. Hatton 


Tiincolnshire 


Mrs. Jarvis. 


36. Great Cotes 


Lincolnshire 


J. Cordeaux. 


t37. Farley 


Stafibrdshire 


C. L. Wragge, F.R.G.S.,F.M.8* 


38. Belton 


Lincolnshire 


Miss F. H. Woolward. 


t39. Geldeston 


Norfolk 


Miss S. S. Dowson. 


40. Sparham 


Norfolk 


F. Norgate. 


41. Chester 


Cheshire 


A. 0. Walker, F.L.S., F.M.S. 


t42. Parbold 


Lancashire 


Mrs. Coombs. 


43. Middleton-in-Teesdale 


Durham 


W. M. H. Milner. 



It will be observed that very few of these localities are in the North of 
England, but this defect is being gradually remedied, and by the aid of the 

The observera marked thus (f) tend speoimeiM with their Phenologioal 8he«tt. 
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Editors of the 'Natural History Jonmal' and ' Midland Naturalist,' we maj 
be able to secure several observers in Yorkshire and elsewhere daring the 
ensuing jear. 

Miss Chapman continued the observations at Bishop Frome after the 
departure of Rev. H. L. Graham to Bradenham, but she had afterwards to re- 
move to English Bicknor ; no successor could be found to take her place, con- 
sequently our series of observations has ceased for Bishop Frome. The 
Betums from Middleton-in-Teesdale have been supplied by Mr. W. M. H. 
Miln«r, from observations made by a Field Club lately started in that locality. 

By a curious coincidence, our Phenological Year begins with October 1st ; 
and very nearly about this date, in 1879, the weather experienced a 
remarkable change. From an extremely wet period, an unprecedentedly dry 
one set in, which lasted till February. After a wet February a fine dry 
March followed, then a fine, though showery April, an extremely dry May, a 
dull, showery June, a drenching, stormy July, and, finaUy, a magnificent 
August and September. Agriculturally speaking, as far as the greater part 
of the district over which the Phenological Stations are situated, the year 
may be considered as disappointing. Till June the weather was such as ^as 
rarely been experienced for farm operations. The severe cold of the winter 
broke up and mellowed the soil, and the dry open weather enabled farmers to 
dear their land from the excessive growth of weeds caused by the damp of 
the year before. The dry May was not favourable for the Hay, which suffered 
severely in some places, but still a crop with far more real nourishment in it 
than could be obtained from a rank growth would have been pecured had it 
not been for the terrible floods of July, which not only seriously injured the 
crop, so that it was frequently not worth the trouble of removing off the land, 
but also carried it entirely away in low-lying districts. The Com, again, 
which was looking most promising till July, suffered much during that damp 
period, and had it not been for the subsequent fine weather would have been 
mined. 

But the unfavourable season of 1879 produced very serious effects on vege- 
tation, especially on trees and shrubs, and their produce. The young wood 
of the trees was not ripened, and as a natural consequence the severe winter 
killed an enormous quantity of some kinds, and greatly injured others. 
LauruMiinus was very generally killed to the ground, and in some districts the 
destruction of other shrubs was severely felt. The Evergreens in many cases 
lost large quantities of their leaves — ^Hollies especially are mentioned by 
several observers, and privet hedges were sometimes quite leafless. With 
respect to fruit trees. Apples and Pears in some localities (but not all) were 
hardly able to put forth any bloom, and the crops were consequently 
extremely poor. Wall fruit was also a general failure, but this was partially 
owing to severe weather when the trees were in bloom, for in some instances 
the show of bloom was splendid. Gooseberries and Currants produced 
enormous crops, and Strawberries were very fine (finer than had been known 
for many years past at Cardiff and other places), but they lasted an unusually 
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Seeds generally ripened with difficulty ; much of the Com could not be 
ground, and a great deal was mixed up with roughly ground Indian Ck)my 
and flavoured to induce the cattle to eat it. The crop of ordinary garden . 
seeds was also far below its usual quality, and some of the favourite garden 
flowers were consequently very poor. 

A very curious malformation of the Colchicum, probably resulting from the 
wet season of 1879, was noticed in two or three localities, especially by one 
of our observers —Miss L. Chapman. This plant in the Autumn senda up a 
portion of its flower above ground (the flower resembling a mauve-eoloored 
Crocus), the seed vessel and leaves not appearing till the following Spring. 
In 1879 the number of flowers was remarkably small, but in the Spring of 
1880, at the time when the seed vessels and leaves ought to appear, several 
flowers appeared with the leaves, and likewise a very curious monstrosity : 
the flower instead of being mauve-coloured was a dingy white, the petals, not 
like those of the Crocus, but long and narrow, the stamens without pollen, 
and the seed vessels merely rudimentary. 

Monstrosities, as far as I have been able to learn, have not been very 
numerous, but, in two or three gardens, the cabbage leaves have frequently 
assumed a funnel-shape, or have sent out a portion of the mid-rib ending 
in a funnel-shaped expansion. As a rule, wild flowers have been very much 
scarcer this year even than in 1879. Certainly, about Marlborough, the 
number of species in blossom at any one time has been far less than usual, 
and the number of specimens of a species very much so. The Hawthorn 
appears to have universally failed, and Blackthorn very nearly so, whilst some 
water plants, on the other hand, seem to have been greatly benefited by the 
damp season of 1879. The display of Cuckoo Flower (Cardandne pratensis) 
and of the Marsh Marigold ( Caltha palustru) has been generally remarked 
as magnificent. Of some few plants about Marlborough, e.g, of the Wild 
Rose (Rosa Caninaj^ the display of bloom was something wonderful, but it 
lasted a very short time in perfection — the total duration of bloom being only 
six weeks. 

The diagram on Plate II. will give a very good idea of the general efiect 
of the season upon vegetation. It is the result of 16 years* observations 
upon*about 450 plants, cultivated and wild. It will be seen at a glance, that in 
1880 flowering was later than the mean till about the second week in March ; 
but from that time, with a few short intervals, it was before the average till 
about the middle of May, and after that later. When we take temperature 
into consideration, a very curious fact presents itself. The temperature was 
never very greatly difierent from the mean (as published in the Agricultural 
Statistics), but, speaking generaUy, when plants were later than the average, 
the temperature was above the mean, and when earlier^ the temperature was 
below the mean, i.e. till the middle of May, after which late flowering and a 
temperature below the mean prevailed. Does not this show that a considerable 
period of high or low temperature is required to affect vegetation as a whole f 

Some years ago, when consulting Sir Joseph Hooker about drawing up a 
table giving the connection between temperature and flowering, he suggested 
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that a period of nx weeks should be taken, as that which would probably be 
the time for temperature to affect the time of flowering ; and such, it will be 
found, is roughly the inference to be drawn from the diagram. It must be 
remembered that 15 years is a short time to take for generalisations of this 
sort, and there must be variations, for we cannot expect anything like the 
same accuracy in phenomena of phenology as even in those of temperature. 
Had it not been for a request for ** averages *' made, last year, I should not 
have ventured upon a diagram of this sort now ; but, such as it is, it seems to 
promise useful results, when continued carefully for a few more years. With 
only three exceptions, water and marsh plants were later than their averages : 
and of these three exceptions, two were only five days before their average, 
the third, the Marsh Marigold (CaUha palmtrisj^ was a long time coming 
fairly into bloom — it was 12 days earlier than its average. 

Foliation has been earlier (in some cases much earlier) than in 1879, and 
though it has been healthy and good, it has only been luxuriant on the Ash ; 
Elm leafage has been throughout average or under-sized, and of a true green, 
not the very dark tint of 1879. 

A very decided meteorological effect upon fruit has been observed by Miss 
Ormerod. The Apples, when boiled, '* jellied** — whilst last year the 
sun had not sufficient influence to bring them to that particular state of 
ripeness. 

Among the special features of the year may be mentioned the great 
quantity of certain insects. Aphis was in astonishing numbers in the early 
part of the year. The apple shoots, before the leaves expanded, were in 
almost every case (about Marlborough) covered with this *' green fly,'* and 
among wild plants the Mealy Guelder-Bose {Vibumum lantana) was especially 
attacked by them. Waspsy again, have been in extraordinary numbers, and 
dreadful accounts of them have been sent to the various Entomological 
Periodicals— their numbers appear to have exceeded all previous experience. 
The larvae of the Gooseberry Moth (Abraxas Orossulariata) and of the Goose- 
berry Saw Fly {Nematus HibesU) have also been extremely destructive ; and 
finally, as an undoubted result of the wet season of 1879, the larvaB of the Crane 
Fly {Tipida) have been a perfect plague in some localities, and Sheep Ticks 
in others. With respect to the latter. Miss Ormerod writes, '* I believe that 
the excessive wet of last year having caused a rank luxuriant herbage (such 
as these disagreeable creatures frequent, and from which they fasten on the 
sheep), has much to do with the matter.** 

The scarcity of small birds has been universally noticed : some, no doubt, 
perished from the cold, but vast numbers had migrated. The enormous 
numbers of Larks which passed over the eastern counties, on their way from 
England, on the outbreak of cold weather was astonishing. 

Taming now more to details : — 

1879. During October vegetation remained but little changed. About 
800 plants were in flower at the end of the month, and though there were 
some sharp frosts, yet the unusual dryness prevented their having any 
serious effect on vegetation. The month was very sunless at Greenwich 
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(only 66'7 hours out of a possible maximum of 828*7). The Ivy, at Marl- 
borough, did not open a flower during the whole month. The effect upon 
leafage was very curious. No doubt, owing to the want of sun, the leaves 
had not ripened, and they therefore remained on the trees for a very long 
time, even after they were dead. 

The severe frost which occurred on October 16th, would in ordinary years 
have stripped the Mulberry of its leaves, but the only effect produced this 
year was that the leaves at the extremities of the branches were killed, but 
remained on the tree. By the end of the month many trees had begun to 
shed their leaves plentifully. The Lombardy Poplar and Horse Chestnut 
had become quite leafless, but the Beeches were in their finely tinted state. 
Limes just getting leafless. Ash green, but leaves falling, whilst Oak and 
Elm, though losing leaves, still remained quite green ; and even as late as 
December 8 an Oak was observed still green in leafage, whilst an Elm had 
lost only about one-third of its leaves. The Fig was not leafless till Novem- 
ber 5, the Mulberry till November 14, and Elms generally, not leafless till 
November 80, or even later, when many of the leaves that fell then were 
still green. In some places the unusual sight of skating under green trees 
could be seen. 

November still continued very dry as regards rain (but owing to mists it 
cannot be called a dry month), and especially towards the end of the month 
it was very cold. This was most beneficial to the farmers, as they were able 
to get their Spring Wheat sown, though, on the other hand, much com 
remained uncut in the middle of October, and farm operations were conse- 
quently much delayed. By the middle of the month most trees had become 
defoliated, and yet wild flowers continued to be fairly plentiful. After some 
severe frosts on the 14th, 15th and 16th, over 100 species could be gathered 
during a walk, and during the whole month 206 species had been gathered in 
flower, 121 of these after the firosts alluded to. An observer at Goundou, 
near Coventry, mentions in the * Midland Naturalist,' that White Plums (golden 
drop), Damsons and Pears were on the trees, and unripe, after every leaf had 
fallen from them, on the 15th November. In this locality, too, the last field 
of wheat was not carried till the last week of the month. 

Decembeb will ever be memorable for the extreme severity of the cold, 
especially during the first week, and yet no less than 86 plants were found in 
blossom on the 8th. This seems to have been the final struggle, for after 
that date for many weeks scarcely a flower could be seen. Hips and Haws, 
and fruit of that kind, were plentiful, and, perhaps owing to the scarcity of 
birds, remained all the winter on the bushes. Berries of Holly and especially 
Ivy were very scarce. At Nottingham an Oak was seen still with leaves on 
the 20th, and at Isleworth green leaves were still on the Peach, Almond 
and especially Nectarine, on the 17th. Snow to a small amount fell in 
November, and this was not entirely melted by the middle of December. 
This want of snow must have affected vegetation — it would be a good plan to 
record the duration of snow on the ground, as it will probably be found that 
any unusually great destruction of plants by cold will be caused by the want 
of this natural protection. 
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1880. January was a dry bat gloomy and doll month (much sunshine at 
Goston) and very cold, though there was slight improvement about the middle 
of the month. It was very favourable for farm work, but vegetation was 
generally much retarded. At Marlborough, single specimens of the Daisy 
and of the Creeping Crowfoot {Ran. repens) were seen on the 81st, and the 
next day a Primrose ; but though the latter was apparently quite fresh when 
gathered, it was really dead, for it lasted but a very few hours when put into 
water : in £Etct this extraordinary dryness of the winter is especially remark- 
able, and served to prevent many of the withered flowers and leaves from 
decaying. The two flowers mentioned above were all that were seen about 
Marlborough, not even the Groundsel or Chickweed appearing in flower ; but 
at Isleworth, no less than 11 species were seen ; at Yeovil, 20 ; at Sidcot, 
18 ; and at Plymouth the enormous number of 59 were found between the 
1st and drd January. The Hairy Bittercress was found in flower at Stroud 
on the 4th ; the Snowdrop, at Mount Mellick, on the 10th, and at Sidcot and 
Lisbom on the 29th, and at Silloth and Wigton (in Cumberland) on the dlst ; 
the Lesser Celandine {Ran. Ficaria) at Plymouth on the 11th, and at Red- 
ruth and Bristworth (in Yorkshire) on the 81st ; the Sweet Violet at Lisbum 
on the 24th ; and the Hazel at Scarborough on the 80th, and at Lisbum on 
the 81st. At Trusham the Barren Strawberry (P. Fragariaatmm) had several 
flowers open on the 9th, evidently survivors from last year ; the proper 
flowering took place on the 81st. 

These dates, but especially those in the northern localities, are all very 
remarkable. Moles appear to have come in great numbers in many places, 
though the ground was frozen. One observer states that he has found many 
of them dead on the surface of the ground, and concludes that they were 
driven up by want of food, and perished from cold and hunger ; these animals 
are very voracious, and cannot live very long without food. 

The dry period ended about February 4th, when the weather became very 
Tariable, generally very wet, but warmer — ^in some places even <* genial ;** 
bat whether vegetation was stunned, as it were, by the cold, or for some other 
reason, it did not progress very much during the month, though it may be 
considered to have really started then, the few notices in January being quite 
exceptional. Snowdrops were generally in flower, as well as Crocuses ; and 
Dog's Mercury, Coltsfoot, Lesser Celandine, and Hazel flowered in many 
places. The great feature of the month was the excessive scarcity of Hazel 
Catkins, noticed by several observers. At Marlborough the fertile flowers 
were out before the barren ones, a very unusual circumstance. 

At Sidcot there were 27 plants in flower, at Marlborough 19, at Isleworth 
<mly 2, at the beginning of the month, but 11 by the end, and at Yeovil 22. 
At Isleworth " vegetation progressed with the rise of earth tempcratores, 
accompanied by occasional rain and high readings of the solar thermometer, 
and was checked coincidently with the fall of temperature on the 25th." 

March, as a rule, was fine and dry, though with a cold east wind, and was 
fwrticnlarly favourable for farming operations. Vegetation was decidedly 
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progressing, but not remarkably fast. At Farley, on the 15th, '' Grass was 
as forward as it was in the middle of May last year ;** whilst at Bradenham 
'* the long continuance of cold winds had kept everything back." Spring 
flowers began to open at their proper time, and hedges became tinted with 
the opening buds, and were even green in sheltered places. Primroses were 
generally in flower, and in some localities had been plentiful last month. 
This is an unsatisfactory plant to note, as it is frequently in flower in 
November and December; in fact, in 1878 specimens were found every 
month throughout the year. Though earlier than in 1879, the Blackthorn 
was very late, and only began to bloom quite towards the end of the month 
even in the earliest localities, and was particularly noticeable for the extreme 
8<;antiness of its Bloom, — in fact, ''it did not bloom at all in the earliest 
localities,'* at Maker. At this place ** all dates were from 7 to 20 days late," 
whilst on the other hand the Lily of the Valley bloomed on March 29, about 
26 days earlier than usual. This afibrds a very good instance of the unsatis- 
fiactoTj results from cultivated flowers. The recorder of the 'Natural 
History Journal ' has decided, after practical experience, to entirely exclude 
cultivated plants from his tables. Peaches, Pears, Gooseberries, and Currants 
came into flower generally, and the buds of the Horse Chestnut and other 
trees began to expand, " the young leaves not notably injured by the firosts* 
excepting some slight discolouration of those of the Black Currant " (at Isle- 
worth). At Isleworth there were 81 wild plants m flower by the end of the 
month, and at Marlborough 52. 

The weather during April was fine yet showery, and still very favourable 
for farming operations. Vegetation certainly progressed. At Babbacombe 
<' vegetation advanced rapidly, and was forward in the south of England at 
the end of the month ;" whilst, on the other hand, at Downside " last month 
was in every respect a better month for everything — scarcely an insect or 
nest to be seen." Lilacs were in flower at Isleworth on the 26th, and Elms, 
Beeches, Limes, and Horse Chestnuts were fairly covered with leaves ; and 
at Strathfield Turgiss the Oak was in leaf on the 21st. "Apples in very 
luxuriant flower. Pears in bloom, but the blossom not great in quantity^ 
whilst there was scarcely any on the Ash. At the end of the month the 
only Ash tree on which more than two bunches of flowers were observable 
was one which had shed last year's seeds in the ordinary way, many of the 
Ash trees still retaining them." In fact, towards the end of the month ** the 
growth of the expanded leaves was not observably progressing, apparently 
from the east wind " (Isleworth), and certainly the extremely few remarks in 
the observer's returns indicate great stagnation in the progress of vegetation. 
Plants in flower at Isleworth 63, and at Marlborough 106, by the end of the 
month ; of which 62 came into flower during the month, as against 28 in 
1879, and 70 in 1878. 

May was a cold, sunless and particularly dry month, in fact towards the 
end the country was suffering from drought. Leafage was good, but the 
leaves not above the. average. The flowering of the Horse Chestnut was 
remarkably fine, and that of the Apple '* most luxuriant." In most localitiee 
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the Oak was in full leaf before the Ash showed any signs of bursting its 
bads. The Wheat crops were generally good on light lands, but the straw 
was very short. At Hertford *' Orchis masetila and Orchis maculata have 
been much scarcer than in 1879, from the bulbs not being able to ripen 
last year, their habitats in and about the district are almost void of them." 
This scarcity of Orchids was visible also in other localities. At Babbacombe 
« vegetation made little progress till the 28rd, being parched by the drought, 
but advanced rapidly in the ensuing wet weather.*' At Salisbury on the 
22nd the Oaks had lost their brown tint, and the latest Elms in the Close 
were green, though the leaves were not fully expanded. The Oaks were in 
leaf at Banbury early in the month, and Lilacs were in flower on the 2nd at 
Strathfield Turgiss, and on the 10th at Boston. Miss Ormerod takes an 
annoal trip from Isleworth to Beading and back, to observe the progress of 
vegetation. Her report is given on page 26, but it may be mentioned here 
that the state of leafage was remarkably in advance of what it was in 1879. 
At Isleworth there were 117 wild plants in flower by the end of the month, 
and 210 at Marlborough ; of which 126 came into flower during the month, 
as against 153 in 1879. 

JuNB was anything but a "typical" month. The weather cold and 
showery, with very little sun, and a temperature always below the mean ; 
though, on the other hand, it is described as a *' fine " month, '* with fine 
growing weather " at Littlehampion, Addington, and some other places. 
The Wheat, however, looked well, and Potatoes were promising, but hay- 
making was very late. Nowhere did it begin before the last week of the 
month, and in many places not till July. The Ash was not in full leaf till 
about the middle of the month. At Farley, on the 12th, *' Grass was not in 
such an advanced state as this time last year.** Com (Wheat and Barley) 
came into flower during the last weeli of June. At Isleworth, ** the Apple 
leafage was rather deficient, and many boughs were dead at the extremities.** 
Notwithstanding the magnificent show of bloom, the Apple Crop was gene- 
rally a total failure. There were 169 wild plants in flower at Isleworth, and 
at Marlborough 264, of which 109 came into flower during the month, as 
against 158 in 1879. The weather, which hitherto had, as a rule, been very 
favourable to the farmers, and would have been more so had there been a 
greater amount of sunshine, became almost disastrous to them in July, An 
unsettled, wet, and stormy month, with the temperature below the average, 
seemed to threaten ruin. The Hay crops were washed away, and the Com 
beaten down. A great deal of the former had been cut, but could not be 
eanried, and in some districts the Com was beaten down and overgrown with 
weeds, many of the ears were '* blind ** in the Fen country, and towards 
the end of the month the Potato disease appeared in several places. At 
Babbacombe, the Hay harvest did not begin till the 5th and finished on the 
24th, and in spite of slight showers till the 11th, it was well secured. The 
Pastures and Root Crops were suffering from drought till the 25th, when a 
refreshing rain fell. All crops promised well at the end of the month. At 
Parbold, Haymaking commenced the first week in July. The foliage was 
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peculiarly fine, but there was '* almost a total fiGdlure of Gooseberries and 
Black Currants ** in some places. 

The dull and damp weather of June and July continued for the first week 
in August, when a delightful change took place, and a hot period set in, 
which was of enormous benefit to the crops. Wasps appear to have been 
extremely abundant. Plums were plentiful, but Apples and Pears utterly 
failed. " The Orchards were ruined by the severe winter, many trees haying 
been killed. Some Apples were only in leaf in July, many had no blossom 
and great numbers no fruit.** At Isleworth, on the contrary, '< this year the 
Apple blossom was luxuriant, followed by a good crop ripening well, and the 
leafage of the Apple, which was very deficient in 1879, was good. Cabbage, 
which in the early part of the year was so cut o£f by the frosts that there was 
difficulty in purchasing young plants, proved a most luxuriant crop in 
autunm, and was little injured by caterpillars in the fields, fieet fly attacked 
the Mangolds to a slight extent. Onions in field cultivation escaped maggot 
when hop manure was used. The J'ipula (or Daddy Long-legs) grubs, so 
injurious in many districts, were not noticed as particularly plentiful, and at 
the end of August it was observed that though the flies were present on damp 
grass, yet where the herbage was short and the ground dry, none were visible.'* 
Lime trees, where young and overhanging dry roads, were losing their 
leaves fast ; older trees, where over grass, but little changed. The dry weather 
afiected foliage generally, and many trees began to show colour. Harvest 
began about the middle of the month, as a rule, but earher in the extreme south. 
The yield was variable, but satisfactory on the whole. At Salisbury it com- 
menced on the 5th ; Babbacombe, 11th to28th ; Geldeston, 11th ; Isleworth, 
18th ; Bradenham, on the 18th ; and at Hatton, on 21st till September 15th. 

The Phenological Year [Le. up to September 80th) finished with a con- 
tinuance of the fine weather of August. Many trees had begun to turn yellow, 
but the Oak and Ash continued quite green. Grass was most luxuriant and 
plentiful. Blackberries numerous in some places, but not in others, whilst a 
Nut was scarcely to be seen, a natural result of the unsatisfactory blooming 
of the shrub in the early part of the year. Acorns were fine and plentiful. 
The great heat had partially affected the foliage, but only to a slight extent. 
By the end of the month the trees were generally quite, green. Virginia 
Creepers began to change colour about the last week of the month, but 
otherwise there were no signs of the approaching early defoliation by which 
almost all trees were bare by the end of the following month. Th^ report of 
which will be given next year. 

Grouping the stations into the following sets : — 1. Devonshire (1-5) ; 
2. South of the Thames (6-11) ; 8. South Midland (12-34) ; and, con- 
sidering the Hertfordshire stations as a subordinate group, and reokoning 
only the earliest date among them ; 4. North Midland (35-24) ; and 6 
North (43), it will be observed from Table I. that Devonshire is generally 
later than South Thames, and in some instances much later, but that the 
usual course of flowering from SW to NE has been the case again this year. 
By a careful comparison of the dates of flowering of a large number of 
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plants, it appears that Wincanton (7) is about one dav in advance of Marl- 
borough (11), which is as much as 10 days in advance of Isle worth (12). 
This being the first year of observations at Wincanton, it is very probable 
that subsequent years may prove that it is much more in advance of Marl- 
borough than appears from the above calculation, though, from taking a 
large number of plants, the errors are much diminished. It must also be 
noticed that the other stations in Devonshire also indicate later dates- than 
at Marlborough, and, therefore, though Devonshire may be milder, it is 
certainly not an early county for flowers. 

The great majority of our stations being in the S of England, it has 
been impossible to compare S with N. But in the * Natural History Journal,' 
where the North is fairly represented, it is calculated that ** the South is 
nnitormly ahead of the North in the wild flowers and fruits, the mean 
difference for these is 12 days. Taking wild flowers alone, the dates vary 
by 12 to 8 days. This is a less difference than usual.** In previous years, 
the least advantage of the South has been 2 weeks. 

From Table II. it will be observed that 1879 was the latest year on record, 
and next to it comes 1880, except in the very early part of the year, when it 
was even later than 1879. In the last column has been inserted the average 
date of the flowering at all the stations, Watford or Ware alone being taken. 
The other stations are fairly distributed, and hence it was deemed advisable 
to take only one of these two stations so near one another. 

Miss Ormerod reports that in the present year (1880; the date of foliation 
at Isleworth (that is to say of the trees being flrst clothed with leafage) has 
been, in almost all the cases noted, earlier than in 1879, and in some 
instances several weeks earlier. Taking the trees in succession, the 
following Table will show the dates of the different states and the variations 
for 1879. 



Trees. 


(0 

Buds 
bursting. 


Yonng 
Leaves. 


(J) 

Sprinkled. 

April 13 

.... 

.... 
April 4 
May 30 
May II 

April 17 

April 13 

May 7 

April 26 


(4) 

In Leaf. 


Bemarks. 


Hone Chestnut 
Syeamore. 

Maple 


March 14 

• • • . 

.... 
March 12 

.... 
April 13 

... * 

.... 
.... 
.... 


March 28 

.... 

May 4 

• • • • 

May 7 
April 29 

April 4 

Aprils 
April 29 
April 13 


April 29 
April 29 

May 16 
April 20 

• • • • 

May 16 
May 26 

May 4 

May 16 

May 4 


Earlier than in 1879. 
Trees too overgrown 

for good results. 
Earlier than in 1 879. 
Much earlier. 
(2| earlier; (3) later, 
(i) a week earlier; 

(4) 12 days earlier, 
(i) 3 weeiuB earlier; 

(4) 9 days to I mth. 

earlier. 
20 days earlier, 
(i) earlier; (4) same. 
3 weeks earlier. 


Hawthorn 

Afh .......... 


Oak 


Elm* 


Birch 

Beech 

Limef 



* Second Shoot June 23. 



f Second Shoot July 16. 



Throughout the season, although the leafage has been healthy and good, it 
has only been luxuriant on the Ash ; Elm leafage has been throughout average 
or rather ondersized, and of true green, not the very dark tint of 1879. 
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Anbxune 
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Viola odorala 

PolygaU, rulgaru ..:... 
lA/ehtiit F/nteuculi .... 
SitUarim ilalo4lea 

Bsptrieum Ufrapltrum. , 
Uyperiaim ptdthmm . , 

TRIFdLim REPENB 

Lottit corniculalut 

Vieia Crarea 

Lathyrui prtileniu .... 



Poltniil 

Potmiilla Ftagatioitni 

Roiaeamria 

EpiUiium hirsutum .. 
Epilfbium monfanim 
Angtliei tytvcirii ,, 
Anthriicui tybnttrii 



Heuki 



Hsi 



. ,;,hu 



Pttatiit, iiu 

TOBSIUOO 
ACBILLKA 1 

Ch'yuanthtnuim Ltucanlhcmtim , 
Arttmitia vulgarii 

Senttio Jacobaa 

Centiuhea nioiu 

f!arduut lanceolalm . . 

Oardum arufniit 



UitnLc, 



1 PtU-iiUa . . 



Omtiana Mmpt 

Sifmphjlum o^ciiiale... 
Pedicularia tslvatic* . 
VtT«Kica CluijnOidryt . 
Vervnica hida^olia. . . ■ 



S. \a 



+8 63 ; 
9* 107 1; 

9J 76 . 



I 61 86 ! 
103.08 . 






,187 ■■ 



(|6| 64. 87 . 

; 65' ♦»■ 7= •. 
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The first change or tnm towards antiunn tints occurred in the Limes on 
the ISIh of Jul;, and b; the 16th some trees over or eloie hy roads were 
leafleHs ; on the 19th of Angost aome large old Limes oTerhanging grass 
were beginning to tarn. 

The difference in date of defoliation in the Lime this year, aooording to the 
trees being in a dry aitnation or otherwiae, has been very noticeable. 

On Angnst 16th some Beeches changed slightly. 

On September 17th, accompanying a drop in temperature with rainfall, a 
ebange began in the lea^e of Elms, Birch, Hawthorn and Horse Cheatnat, 
otherwise the change to autamn tint was little advanced hy the end of 
September. 



Bute of Fouation from Islzwobth to BnADrao on Mat 24, 1680. 

On May 24 the state of leafage between Isleworth and Reading presented 
a mailed contrast to its condition on the same day of May 1879. Then, 
after a long continuance of low temperature and snnless days with mnch 
rainfall, " some species of trees were entirely leafless, others very little 
advanced ; " in Oie present year, af^r about five weeks of wanner weather, 
much sunshine and Uttle rainfall, the trees were for the most part either 
sprinkled with leafage, or in leaf. Elm was in leaf thronghont the distance, 
the foliage, however, not being full sized. 

Oak was lighUy sprinkled, or in light leaf, excepting on the Upland Moor, 
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between Ascot and Biftckiiell, yibete the trees were totally leafless, some, 
however, in the shelter of a wood near being lightly sprinkled. It was also 
noticeable that Oaks in arable land were generally later than those with grass 
beneath them ; this (eonjecturolly) from the drier air from the ground not 
being as faroorable as the moisture in grass for development of foliage. 

The Lime and Horse Chestnut trees standing alternately (betwe«i Feltham 
and Ashford) were exactly similarly advaaced in leafage ; last year the Horse 
Chestnats were in advance. 

These two species, and also Sycamore, Beech, Birch, Willow and Lombardy 
Poplar, were in leaf. 

The Hawthorn hedges were in good leaf. Pear in leaf, and Apple in 
moderate leaf, but at times with the ends of the shoots blasted as if with the 
winter cold. 

Alder and Walnuts had only a sprinkling of leaves, and the A ah trees hardly 
advanced to this amount ; some trees were just ahoviog leafage, some slightly 
apiinkled. The Ash foliage was clearly much later than that of the Oak. 

Larch was in healthy leaf, and Pine, or Scotch Fir, and Spruce were shooting 
well ; as for as could be estimated in passing, the Pine shoot was up to seven 
inches, the Spmce shoot ap to two to three inches in length. 

The foliage was generally healthy, and in a very similar state of advance 
throughout the distance from lalewortb to Reading; the flowering plants 
were more advanced near Beading than near Isleworth. 
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QUABTERLT JOXJBNAL OF THIS MSTBOBOLOOICAL 80CISTT« 



TABLE II. 



No. and Vame 
of Plant. 



70. OaianihuM nivalU I 
(Snowdrop) .... 



66. CoryUu AvtUana 
(Haiel) 



a. RurvNcuLus Fi- 
CABiA (Pilewort).. 



f 



63. MercuriaUMptrtn- | 
IMS (Dog's UeiA 
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37. TussiLAOo Fab-^ 
riBA (Coltsfoot) . . 



15. Potentilla Fraga- 
rioiirum (Barren •< 
Strawberry) .... 



9. Viola __ odorata J 



(Sweet Violet) 



65. Sal*x caprea 
(Qreat Sallow) . . 



69. Ndreiuut I^aeudo- 
nttrctuui (Daffo-- 
dU) 
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64. UlmuM tnontanal 
(Wyoh Elm) .... 1 
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52. Veronica Chama- 
drjfa (Germander- 
Speedwell) 



6a. Plantago laneeo- 
(oto (Ribwort Plan- •( 
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(Upright Crowfoot) ' 
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Beginning at the easterly end, the Gone neat Feltham vas in bloom, and 
also the Hawthorn, and Bomn Ox Eje Dairies in eontherly eiposnre. 

Between Staines and Egham Hawthorn blossom was partially &ding. 

Near Virginia Water the Ox Eye Daisies were noticeable on both northerly 
and sootherlj ezpoanres. 

Near Snnningdale Broom andWildHyacinthswere noticeable, and between 
Snnningdale and Ascot the Broom was in Ininriant blossom. 

Between Ascot and Bracknell the pink Bagged Robin appeared with the 
Wild Hyacinth, and between Wokingham and Beading mnch greater vanety 
of wild flowers was observable. 

Some blossom still remained on the Hawthorn. Cherril was laxnriaotly in 
blossom, and Cowslips, Purple Clover, Bird's Foot Trefoil, Red Poppy and 
the Greater Stitchwort were in flower on the railway banks. 

Tbe Heath on the Moorlands near Ascot was shooting well, and in soma 
eases was already green with tbe new leafage ; Oak Apples were clearly 
observable, and the Bracken Fern was frequently plentiful, and sometimea 
from one to two feet high. 
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Bnttercnps and Sorrel were remarkably plentiful, and in the neighbourhood 
of Ascot flower was showing on the Scotch Firs. 

The crops, generally, appeared to be suffering from drought. 

Some luxuriant herbage was noticeable in low meadows between- 
Staines and Egham, and some Clover also was good ; between Egham and 
Virginia Water there was a little good Wheat and fair Clover, but, generally, 
the com crops were poor, and also such Pea and Bean crops as were 
noticeable ; the Hay was backward and thin, and the pasture land unusually 
bare. 

The second or summer shoot was first noticeable on the Elms on June 5tli ; 
on the Limes on July 16th. 

The diagram on Plate II. is a first approximation towards seeing how far 
temperature acts upon vegetation as a whole. It comprises the results of 
observations npon about 450 plants, cultivated and wild, for the 15 years 
previous to 1880, with a comparison of the dates of flowering for the present 
year. The central line is taken as a base line, from which the variations 
from the average time of flowering are reckoned. In the bottom line are 
given the variations of temperature from the mean for each week, as given in 
the '' Agricultural Statistics of the Weather.** 

Each of the spaces above and below the central line is taken to indicate a 
time of 12 days ; when the date of flowering for 1880 is later than the mean, 
a black line is carried over the spaces above the central line to the proper 
distance, and when earlier^ a shaded line belotp the base line is used. 

Thus the Winter Aconite {Eranthys hienialis) usually appears on 
January 25 ; this year it was 14 days later, consequently a black line 
is carried through 1^ spaces above the central line. Again, February 23rd 
is the average date for the Coltsfoot (Tiisnilago Farfara\ ; a shaded line 
is carried over 1 space below the central line to indicate that this year it was 
12 days before the mean. 

When the average date of flowering is the same for several plants, the 
mean of the variations is indicated. Thus June 9th is the average date for 
six flowers, 4 of which were 18, 11, 5 and 1 days respectively later, and 2 
were 6 and 12 days earlier than this average. The mean of all these 
indicates an average date of 2 days late, consequently a black line is carried 
a little above the base line. 

It is evident,' therefore, that, with one exception, plants were later than 
their average till March 8th, when they began to get earlier, and, as a rule, 
continued so till the middle of April. A curious retardation then took place 
for a week, but after this to the end of the month plants were early. 
During the first week in May there was a struggle between the early and late 
flowers, and after that they continued almost uniformly later than the mean. 

Referring now to the temperature line, we see as a rule that when plants 
were late the temperature was above the mean and vice versa till May, when 
the nniformly low temperature caused a corresponding retardation in flowering. 
It seems, therefore, as far as this diagram proves anything, that it takes some 
time for temperature to act on vegetation. During February and March there 
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was a period of five weeks of warm weather (or of weather very slightly below 
the mean) before plants were affected. The warm weather lasted one more 
week, and it then tamed cold (one week alone at the beginning of April being 
rather warmer than usual) and continued so for some months ; and yet plants, 
as a rule, were earlier than usual, resulting, as I think, from the previous 
warm period ; the late week in the middle of April being due to the cold 
fortnight at the end of March. 

I cannot trace any effect upon particular classet of plants, i,e, whether 
acquatic plants were more affected than land plants, or trees than herbs, but 
consider this diagram to represent the effects of temperature as a whole. This 
may be more exemplified by examining a few of the ** divergencies " from 
uniformity in the diagram. 

One plant alone up to March 7th was before its usual date ; this was the 
Coltsfoot (r. Farfara). I am inclined to think that this results from the 
field having been ploughed up, and thus having brought the roots more under 
the influence of the warm weather which prevailed at this time. The specimen 
was brought to me, and I was told that ** several more were in the same field " ; 
consequently it was duly entered according to our rule. The next notice that 
I have is 2 days later than the mean. It is possible^ therefore, that this 
« early flowering " may be the result of accident. 

The late date, again, on March 10th is that of the common Elm ((7. 
tuberosajf that on March SOth is the combined results of the Cow Chervil 
{Anthrieais sylvestru) and of the Sloe {Prunue spinosa), one a deep rooted and 
the other possibly a shallow rooted plant ; whilst the late period in the middle 
of April embraces results from acquatic plants, trees, grasses, bulbous plants, 
herbaceous plants and woodland plants. It wiU require, therefi>te, very many 
more observations before we can hope to get any reliable results in these 
matters. 



Notes on the Several Species. 

1. Anemone nemorosa. 19. '* full bloom,*' March 28 ; 32. '* com- 
mon'* April 16 ; 35. '* great many as forward as specimen sent,'* March 80; 
37. ''full," April 8; 40. ''seems to have been in bloom several days at 
Hockering," May 4 ; 41. " full at Gresford,** March 22. Specimens from 
12, 16, 17 were decidedly advanced, that from 13 rather so. Remarkably 
late at 7 and 25, and very early at 19. 

2. Ranunculus Ficaria. 11. Specimen seen February 11 ; 23, April 
7 ; 35. one specimen March 7, next seen March 17 (several) ; 40. 
"several,'* February 19. Very late at 2 and 37» and early at 15, 40 
and 43. 

8. Ranunculus acris. 2. by May 21; 11. specimen seen March 22; 
12. " flowers remarkably small ;*' 19. " buds much retarded by cold winds ;** 
40. " at Foxley, January 9, at Sparham, January 2-9.*' This species is 
still much confused with the Goldilocks {R. auricomus). Many of the first 
flowers were very small, but afterwards attained their full size ; some were 
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even ** anosaally large/' Very late at 2, 9, and 38 ; the specimens sent 
were very fine. Late also at 9. 

4. Galtha. paldstris. 4. "by" April 1, "2 or 8 days;" 8. " very 
scarce all March ;*' 9. " in numbers/' March 22, flowers very large this 
year ; 36. '* recorded as first flowering March 22," " most abundant in 
April;" 37. "first in foil flower at Oakamoor," April 7; 40. "one 
flower " January 81 ; 41. " full at Gresford " March 22. Very early at 
6 and 11, and remarkably late at the Devonshire Stations. There is a great 
variation in the dates. It appears to have come into flower very slowly. 

5. Papaver Rhaas. 2. "by" June 28; 3. "several" June 7; 8. 
<< several by" June 12; 12. "unusually abundant;" very late at 2. Of 
the specimens sent from 10 localities, no less than 4 were those of either 
P. dubium or P, Argemone, It seems curious that the well-marked 
feature of the spreading hairs on the stem should be so frequently over- 
looked. 

6. Cardamins kirsuta. 4. " by " February 11, " flower and young fruit ;" 
13. " in seed " April 6 ; 19. " foil flower, but plants stunted," March 10. 
Very late at 2, 23, and 25, and early at 6 and 7. The specimens sent 
show a very fairly equal state of flowering, that from 13 alone being rather 
too advanced. 

7. Cardamine pratensis. 4. "by" April 8, "flower 2 or 8 days old;" 
9. " great numbers " March 24, flower very large ; 25. "a most wonderful 
quantity of it later on, meadows a perfect sheet of flowers ;" 27. " by a few 
days," April 11; 32. "abundant" April 22; 34. "at least 2 days," 
A]^ 11 ; 36. " this year in the utmost profrision ;" 37. " foil bud " 
April 18 ; " well in flower " April 28. The specimens seem very satis- 
factory, that from 4 being slightly more advanced than the others. 

8. Draha vema. 6. "possibly in January;" 9. " very fine specimens 
in great numbers," March 11 ; " very few seeds, probably on account of the 
scarcity of insects;" 12. " very scarce ;" 16. " flower and seed," April 20 ; 
34. " flower and seed," February 22 ; 40. " in bloom several days," 
March 14. Too late at 10 and 19. The specimens from 16 and 35 are far 
too advanced. There is too'*great a variety in the dates to deduce any 
results. 

9. Viola odorata. 8. "lasted hardly 8 weeks;" 9. "very fine flowers 
and very large ;" 34. March 4, and next March 9 ; 35. cultivated specimen 
March 18 ; 37. " white well in flower " March 25. Very early at 10 and 
41» probably cultivated specimens. 

10. Polygala vulgaris. 4. " depressa by May 4," "2 or 8 days ;" 12. 
** flowers and seed," June 19. Specimens from 33 rather advanced. 
Remarkably late at 16 and 36. 

11. Lychnis Flos-cucuU, 9. " this year few flowers, bad specimens ;" 
11. specimen seen May 29; 14. specimen sent rather advanced; 25. 
<« Bagged Bobin in flower," May 20 ; 31. " not plentiful yet," June 22. 
The date for 31 appears late, but the specimens are in their proper condi- 
tion. Very late at 37, and very early at 40. 
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12. SteUaria Holostea, 9. ** very few flowers this year ;" 12. ** flowers 
rather undersized, not as beautiful as usual ;" 37. '' becoming general *' 
April 25 ; 41. " abundant at Bagillt May 7." 

18. Malta sylvestris. 3. *' several observed ** June 20 ; 8. near 
Wishford, June 10 ; Hannington, June 28 ; very late at 10 and 12 ; very 
early at 14. Specimens from 28 and 31 very advanced, and the dates 
have consequently been entered here and not in the Table ; 28. June 29 ; 
31. July 5. 

14. Hypericum tetrapterum. Two of the specimens sent were of other 
species. 

15. Hypericum pulchrum. 8. June 28, '' ahready in seed, not in flower 
on 19.'* This also is occasionally confused with other species of Hypericum. 

16. Geranium Bobertianum. 1. April 8, " about average date ;" 9. 
" very large and plentiful, but little in flower,** June 28 ; 26. *' one plant 
AprU 21.** Very late at 12 and 16. 

17. Trifolium repens. 4. '' must have been in flower some days, by 
May 10 ;** 9. " few specimens '* June 29 ; 10. " white Clover *' May 28 ; 
14. *' by ** May 24 ; 25. <' Dutch Glover, in flower May 25.*' Specimens 
from 2 and 28 rather advanced. 

18. Lotus comiculatus. 2. July 14, too late date ; 3. *' by " May 14 ; 
4. Teign Valley "by" May 7; 9. "numberless" May 18; 25. "full 
flower late,** June 28 ; 34. May 29, " date back at least 2 days." Specimens 
from 31 a little advanced. 

19. Vida Cracca. 4. " by ** June 28, " open several days ;** 10. said 
to have flowered on April 20, probably mistaken for Yicia Sepium. 16. 
July 18, too late. 

20. Vieia sepium, 4. "by*' April 16; 9. May 18, date evidently too 
late ; 37. Farley, May 16 ; Cheadle, May 14. Specimens from 14 and 28 
a little advanced. Very late at Belton. 

21. Lathyrus pratensis, 26. June 26, very late. 

22. Prunus spinosa. 8. " very slow in coming into flower," May 8, too 
late date ; Maiden (Essex) April 12 ; 13. " perhaps a week,** April 10 ; 17. 
"no blackthorn,** April 29; 22. "fully in bloom,*' April 15; 32. "in 
full flower,*' April 28; 34. "one flower on April 8,*' 42. "probably 10 
days in flower,** May 7. 

28. Spircsa Ulmaria, 3. "several observed " June 15 ; 4. " by June 
28, open several days ;** 8. between Hannington and Swindon, June 10 ; 17. 
"by** July 5, specimen rather advanced; 25. "full flower*' June 28; 
31. " only one specimen," June 27 ; 35. " fully out " June 28 ; 37. 
Farley, July 7 ; Churnet Valley, July 5 ; very late at 10. 

24. PotentiUa anserina, 3. " by *' May 14 ; very late at 2. 

25. Potentilla Fragariastrum. 1. June 20, "usual date June 9*'; 4. 
" by June 9 ; several with petals fallen or wanting in one spot, scarcely in 
bud elsewhere ** ; 12. specimen seen March 25 ; 13. " in numbers March 
17> where none were seen on 18 *' ; 15. " very abundant ** March 28 ; 34. 
March 10, " date back 1 day ; ** 37. " in flower ** March 21 ; 40. " plenty 
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in foil bloom," March 21 ; 41. at Gresford, February 22 ; 42. Apri> 2, 
specimen rather advanced ; very late at 2, 7 and 9 (May 18), which is 
evidently too late a date. The dates show extreme variations, from which 
it is impossible to draw any satisfactory conclusions. 

26. Rom canina. 3. ** several observed," June 8; 8. **on several 
bushes," June 11 ; Hannington, June 8 ; 9. ** dwarfed," July 5 ; 13. ** only 
one flower seen " June 9 ; 34. '' several/' June 6 ; '* first seen " June 1 ; 37. 
" first seen in full flower " June 22. 

27. Epilobium hirmtum. Specimens sent all indicating very fine growth, 
that from 37 being the only one at all advanced, and that very slightly. 

28. Epilobium montanum. 4. "by" June 19; 8. June 19, " 2 plants 
had first flower in seed, none open on 12 ; " 11. specimen seen June 10 ; 14. 
*' flower and seed," June 28. Specimen from 14 very much advanced, that 
from 33 rather so, though the date is remarkably early ; very early at 19^ 

29. Angelica sylvestris. 4. '* by July 81 ; must have been in flower several 
days." 

80. Anthrisctu sylvestris. Very late at 10 and 33, and early at 27. 

81. Hedera Helix. 1. September 6, ** 2 or 8 days late ; " 11. " about a 
week," September 20 ; 12. October 9, 1879, *' not luxuriant," September 
8, 1880 ; 39. ** folly out in some trees," September 24 ; «* pretty generally 
out " September 29. 

82. Galium Aparine. 8. "seed June 1;" 26. June 26, "in flower 
some time ; " very late at 25 and 32. 

88. Galium verum, 8. "a good deal of open flower," June 80; 9. 
August 12 ; 12. " coloured bud July 5, in flower July 12 ; 25. " full " 
July 6. 

85. Seabiosa niecisa. 4. " by July 81 ; must have been in flower several 
days ; " 9. " scarce August 6 ; " 43. " by " August 5. 

86. Peiasitet vulgaris. 11. Specimen seen February 20 ; 19. " spar- 
ingly," March 18; 36. " about " April 2 ; 37. " first full flower" AprU 18; 
41. " fuU at Gresford," March 22. 

87. TussiLAao Fabfaba. 2. "by" March 18, very late; specimen 
rather advanced ; 9. March 6, " saw very few flowers this year ; " 12. 
*' moderately plentifrd " March 10; 19. "by" March 1, <* perhaps nine 
days ; " 28. specimen sent a little advanced ; 33. " much found," March 5 ; 
37. " seen on March 7» in flower March 24 ; " 41. at Gresford, February 
22 ; specimens from 16 and 42 rather advanced ; remarkably early at 43. 

88. AoHiLLBA MiLLEFOLnjM. 8. Juuo 19, " vory few up to 80; " 11. 
specimen seen June 6 ; 19. June 4, very early ; 37. " reported," July 5 ; 
very late at 14. 

89. Chrysanthemum Leucanthemum. 2. " by " May 17 ; 9. August 1 ; 
13. " in profosion on the railway banks," May 28. 

40. Artemisia vulgaris. 4. " by July 24 ; must have been in flower 
several days ; " 11. " cultivated specimen observed*" 

41. Seneeio Jacobtga. 4. " by " June 28 ; ray flowers only open ; " 34. 
July 8, " date back 2 days ; " 35. " full," June 28. 
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42. Centaubea nigra. 4. ** by Jane 28 ; several heads folly open ; *' 
43. " by '• August 5. 

48. Carduus lanceolatue. 43. '' by " August 5 ; 2 specimens, out of 
4 sent, wrongly named. 

44. Carduus arvenns, 8. *' first flower in seed, several heads open,*' 
June 28. 

45. Sonchus arvenm. 12. " many plants, but still first flower," July 
10. 

46. Hieracium Pilosella, 34. May 29, " date back at least 2 days.'* 

47. Cahpanttla rotundifolia. 11. specimen seen June 80 ; 39. ** fully 
out " July 25 ; 40. '' full bloom, probably some time," September 21. 

49. Convolvulus sepium. 8. " a solitary flower," June 11 ; " on 22 
some buds were seen," which probably flowered by the end of the week. No 
buds elsewhere up to June 80 ; 9. August 20, '* in great numbers this year ;" 
12. *' fine and very plentiful;" 13. ''on a railway bank," June 12 ; 27. 
very early. 

50. Symphytum officinale, 10. June 8, too late in date ; very early at 8 
and 28. 

51. Pedicularis sylvatica. 4. *• by " April 10 ; 8. '* several days," April 
19 ; 9. April 18, '* few plants, very small ;" 40. " in bloom at Beeston 
Regis, May 7 ;" very early at 33. 

52. Veronica ChamcBdrys, 9. April 25, '* in great numbers ;" 12. '' flowers 
of a remarkably full blue this year ;" 24. " probably late," April 29 ; 32. 
** in flower " May 14 ; 41. '* abundant at Gresford," May 8 ; 42. specimen 
rather advanced. 

58. Veronica hederifoUa. 4. ** flower and young firuit by February 11 ;" 
11. specimen seen February 26 ; 37. " full seed " May 2. 

54. Mentha aquatiea. 4. " by July 81, must have been in flower several 
days ;" specimens from 2 and 28 advanced. 

56. Prunella vvlgarie. 3. " several" June 7 ; 13. '*many out " June 20 ; 
14. specimen sent very advanced. 

57. Nepeta Qlechoma. 13. " nearly open " March 28 ; 27. " by a few 
days," April 11 ; 29. " in flower " March 28 ; "in several places " March 
29; 32. "in flower" April 18; 40. "full bloom, plenty," March 21, 
remarkably early. 

58. Oaleopsia Tetrahit. 4. "by "June 26; 9. "just out," July 15; 
11. specimen seen June 17 ; rather variable in its time of flowering. 

69, Stachys sylvatica, 9. " a few specimens " July 18. 

60. Ajuga reptans, 4. "by" April 24; "flower open 2 or 8 days;" 
specimen rather advanced ; 14. specimen sent very advanced ; 19. at 
Essenden April 16. 

61. Primula veris. 9. "in a little valley," February 8 ; 19. " 2 weeks 
later on clay soils ;" 25. " commonly in flower, but very stunted," April 10 ; 
36. March 80, " not general before April 18 ; like other plants most erratic 
in time of flowering ;" 37; " said to have been in flower April 8." 

62. Plantago lanceolata. 4. " by April 8, flowers 2 or 8 days old." 
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68. Mercurialis perennU. 2. ''a few barren/* March 20; very late; 
4. specimens rather advanced; 8. barren, March 8; fertile, April 10; 11. 
barren, February 26 ; fertile, March 7 ; 14. specimen sent had no flowers 
open ; 19. '' only a few here and there," March 8 ; 25. April 22, very late ; 
34. barren and fertile, March 8 ; 37. Farley, March 80 ; Oakamoor, March 
21 ; specimen 15 inches high. May 14 ; very slow in coming into flower ; 
40. '' in bloom several days,'* March 21 ; 41. at Gresford, February 22. 

64. Ulmtu montana. 37. '* fall flower,** March 24. 

65. Salia eaprea. 1. «*well out** February 18; 4. "by** March 18, 
** barren flowers abundant at Ashton and Halden ; not found in Trusham ;*' 
8. fertile, March 12 ; barren, March 18 ; 9. " full bloom in sheltered wood," 
March 19; 19. "in plenty,'* March 9 ; 22. ** full bloom, near Waltham,*' 
March 10 ; 32. " Salix (Palm willow) ** in flower, March 21 ; 34. " 2 or 8 
days,'* March 15 ; 36. " last week in March ;'* 37. " full flower " March 29. 

66. Corylus AveUana. 2. ** barren,** March 15 ; 4. ** by February 21 ; 
barren and fertile flowers in abundance in Teign Yalley ;** 6. barren, 
February 18 ; fertile, February 25 ; 8. fertile, February 18 ; barren, 
February 25 ; U. fertile, February 14 ; barren, February 21 ; 13. barren, 
several, February 22 ; fertile, February 29 ; 16. " male catkins remarkably 
late,** February 20 ; fertile, February 22 ; 19. barren and fertile, February 
17 ; 26. fertile, February 19 ; barren, March 8 ; 33. " much found March 
6 ;" 34. barren and fertile, February 25 ; 37. " catkins,'* March 80 ; said 
to have been seen March 15. Yery late at 42, and very early at 43* 
Specimens from 4 and 12 much advanced. 

67. Orchis maculata. 37. "becoming general*' June 24; 40. "in 
bloom at Causton," June 18. 

68. Iris Pseud'Ocorus. 2. " in bud for a week," June 10 ; 8. " first 
flower withered ;" 12. " coloured bud May 80; few flowers withered, ^June 
18 ;" 28. " by " June 29 ; 31. " plentiful," June 7. 

69. Narcissus Pseudo-narcissus. 4. "by March 7 ; by Teign, 8 or 4 
days;" 9. "in great numbers" March 8; "flowers very small;" 17. 
double variety sent; 19. "full" March 16; 37. "full bud" March 21 ; 
" cultivated," March 28 ; " in field only in mature bud, April 28 ;" very late ; 
40. " full at Elsing in shrubbery," March 19. 

70. GalarUhus mvalis. 1. February 4, "average date January 24;" 
4. "in Teign Yalley ;" 14. specimen sent was a double flower, not wild ; 
27. "by 1 day," February 18; 34. cultivated, February 18; 37. "by" 
February 26. 

71. Endymion nutans. 1. April 7, " about average date;" 9. May 5-25, 
"abundant still, whole banks covered with it;" 12. "flowers remarkably 
beautiful and fine;" 19. "has been a long time opening its flowers on 
account of the cold NE winds ;" 24. "just coming out," May 1 ; 32. " in 
flower," April 18 ; 41. " plants in quantity, only 2 or 8 loose flowers open 
as a rule," May 7* 
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Entomological Repobt fob 1880. By the Rev. Chablbb H. Gbiffith, 
F.M.S. 

I DO not wish to commence my report this year, as on the last occasion, with 
a jeremiad of complaints with regard to the paucity and meagreness of the 
observations sent to me. I would only remind the staff that it is entirely 
from the number of the observations in different localities and the diligence 
with which first appearances are searched for, that these reports can produce 
any really good result. It has, I believe, been proposed to revise and alter 
the lists of Insects to be observed ; of course I bow to superior judgment, 
but, if I may be permitted to offer my own humble opinion on this point, I 
would certainly make very slight alteration : except that I think Tnchoena 
hiemaliSf the Winter Gnat, might be omitted, because this insect may be 
seen nearly every mild day from November to March, and therefore gives no 
further indication than that the weather was fine and mild when the insect 
was seen. I would also dismiss Rhizotrogtts soUtitialis, the Fern-chafer, 
because it is a very local insect, entirely unknown in very many districts. 
Bilio Marci (St. Mark's Fly) might also be dispensed with, as its appear- 
ance is only recorded at three stations out of 25, with an interval of observation 
from April 25th to June 26th, although the Fly is conmionly distributed and 
so well marked with its black hairy body and legs that I should have thought 
it could hardly have escaped observation. My reason for suggesting so little 
alteration in the Insects to be observed is that the list emanated from the pen 
of a most trustworthy naturalist, and includes well-known and common species 
whose appearances and numbers fairly represent the condition of the weather 
from January to July. And also because if the list were altered and amended, 
all previous observations would be useless for purposes of comparison, and 
we should have to begin our calculations of results entirely de novo. It 
appears to me that what we really want is not an alteration of our present 
adopted species, but a little more alertness and watchfulness in carefully 
observing what we have already selected. 

From the observers* notes and from my own observations I am compelled 
to remark that the late season has not been particularly good for entomo- 
logical research. Insects of all kinds have been scarce, and more variable 
than usual in the times of their appearance. Great disparity of dates therefore 
appear in the returns of observers, the first appearance of Apis meUifica^ the 
Honey Bee, for instance, ranging from January 2nd to April 7th, and Pieris 
Brassica from March 29th to June 11th. As is so frequently the case in 
''bad *' years, rarities have been more numerous than usual, CoUm Edusa 
(the Clouded Yellow Butterfly) has been reported from several districts ; 
Marlborough reports its first appearance on August 26th. I have also seen 
several and captured a few. Marlborough also comes to the front again in 
recording the capture of a Camberwell Beauty, Vanessa Antiopa, on August 
80th. 

The entomological year has been chiefly marked by the wonderful number 
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of wasps, Vespa vulgaris^ due chiefly to the fairly fine weather during their 
period of incubation in the grub state. The first Queen recorded was seen at 
Btrathfield Turgiss on the 10th of March, and nests have been numerous to 
a wonderful extent in this and other neighbourhoods. As many as 71 nests 
have been destroyed on one small farm or estate near this station. These 
insects are great pests in the Autumn, especially during the fruit season, and 
they try the temper of the grocers here considerably. A plan has been tried 
here which answers well in effecting a diminution of their numbers, and that 
is, to offer to the small boys of the village, who are rather proud of being 
stung, a reward of 6d. for each Queen wasp brought dead before say the last 
day of March or the 14th of April: as these are the founders of the future 
colony, their execution lessens the coming broods. To any who thus 
benevolently endeavour to help their neighbours by the destruction of these 
pests, it is as well to suggest that it is expedient that the head or abdomen 
of the Queen-wasp, so paid for, be clipped from the animal on its presenta- 
tion for payment, or else, in these degenerate days, he may be called upon 
to pay twice or even more frequently for the same creature. To destroy 
the nests, a good plan is to pour quickly about ^ an ounce of bi-sulphide of 
carbon into the aperture of the nest, if vertical ; or to inject with a small 
glass syringe if the hole be oblique, and then stop the hole. In a very few 
seconds the wasps will all have perished. But those who use the bi-sulphide 
should be warned that it is a dangerous liquid to play with. 

The report from Bath this year is unusually good and full, and draws 
attention to a point I have myself observed — viz. that the month of April 
was a remarkably unproductive month, very few insects of any kind having 
been seen. Attention is also drawn by this observer to the early appearance 
of Macroglossa stdlatarum, the Humming-bird Moth, on the 18th of March. 
The charming little denizen of our woodland hedges, the Anthocharis Carda- 
mmeif, Orange-tip Butterfly, has been very scarce, and I have not heard of 
one female having been observed. The observer at Great Cotes reports 
great injury done to the crops of oats and barley by the larvaB of a species of 
Tipula or Crane-fly. He says, ''No top dressing of lime, soot, or salt 
appears to have any effect in destroying these obnoxious and extremely 
injurious grubs. The only plan I have found available in any way for 
checking their ravages is by repeated and heavy rolling of the land. It is,*' 
he adds, a " very good plan in the Autumn, before ploughing in the clover 
stubbles to dress the land with * gas-lime,* thereby either destroying 
thousands of the eggs of the fly, or in some manner checking their develop- 
ment.** 

The observer at Geldeston, Norfolk, draws attention to the fact that she 
has noticed " holes cut out at the base of the corolla of the Snap4ragon, 
Antirrhinum majus, sometimes the whole of the corollas being cut, during the 
month of July, and asks if there be some special insect that does this. 
There is I know a Leaf-cutter Bee, Megachile, but whether this Bee attacks 
the Snapdragon I am unable to say ; but if the observer would kindly send 
me the aggressor in question, I probably could advise her. 
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At this station the Goosebeny and Currant trees have suffered severely 
from the attacks of the Gooseberry Saw-fly, Nematus Ribesii^ but in all cases 
where the suggestion of Miss Ormerod of laying cloths saturated with gas tar 
around the stems on the ground under the trees has been adopted, the plague 
has been abated. 

The observer at Farley entirely bears out my remarks upon the barrenness 
of the past entomological year, and adds that with careful observation 
he has only seen three white Butterflies, and his assistant only one. The 
brown Butterflies {Epinephile Janira) and the Cockchafers {Melolontha 
vulgaris) he says have also been exceedingly scarce. 

Appended is a summary of the observers* notes of the year. 

79. Trichoeera hiemoHs, the Winter Gnat, has been observed nearly every 
mild day. 

74. Apis meUificaf the Honey Bee. Uppingham, January 2 ; Trusham, 
February 18 ; Cardington, February 16 ; Hatton, February 19 ; Hertford, 
February 28 ; Watford, March 1 ; Addington, March 4 ; Isleworth, March 
6 ; Great Cotes, March 7 ; Strathfield Turgiss, March 9 ; Odsey, March 9 ; 
Bath, March 12 ; Cheltenham, March 21 ; Harpenden, April 7. 

76. Pieris Eapa, Small White Butterfly.'* Marlborough, March 6; Down- 
side, March 11 ; Addington and Cardington, March 24 ; Strathfield Turgiss, 
March 24 ; Hertford, March 25 ; Ardboume and Cheltenham, March 29 ; 
Trusham and Maker, March 80 ; Ware, April 17 ; Babbacombe, April 20 ; 
Isleworth and Great Cotes, April 80 ; Bishop Frome, May 1. 

76. Pieris Brassica. Trusham, March 29 ; Watford, April 19 ; Upping- 
ham, April 22 ; Harpenden, April 80 ; Strathfield Turgiss, May 1 ; Babba- 
combe, May 6 ; Totness, May 18 ; Downside, May 18 ; Great Cotes, May 
80; Marlborough, June 11. 

78. Bibio Mard, St. Mark's Fly. Watford, April 25; Strathfield 
Turgiss, May 1 ; Great Cotes, June 26. 

72. Melolontha vul^aris^ the Cockchafer. Downside, May 4 ; Uppingham, 
May 14 ; Strathfield Turgiss, May 17 ; Cheltenham, May 26 ; Totness, 

July 7. 

77. EpinepMle Janira, Meadow Brown Butterfly. Hertford, May 24 ; 
Uppingham, May 29 ; Strathfield Turgiss, June 18 ; Totness, June 80 ; 
Addington, June 21 ; Isleworth, June 24 ; Bradenham, June 28 ; Great 
Cotes, June 29 ; Hatton, June 80 ; Marlborough, July 8. 

Gonapieryx Rhamni, Brimstone Butterfly. Strathfield Turgiss, February 
10; Addington, March 7 ; Uppingham, March 18 ; Downside, May 1. 

Anihocharis Cardamines, Orange Tip Butterfly. Strathfield Turgiss, April 
80 ; Bradenham, May 1 ; Bath, M^y 18 ; Marlborough, May 14 ; Addington, 
May 17 ; Babbacombe, May 21 ; Hatton, June 19. 

Vanessa urtica, Small Tortoise-shell Butterfly. Downside, February 1 ; 
Strathfield Turgiss, February 18 ; Hatton, March 6 ; Marlborough, March 
9 ; Addington, March 16 ; Bradenham, March 17 ; Uppingham, March 25 ; 
Cheltenham, March 28. 

Vanessa lo. Peacock Butterfly. Strathfield Turgiss, March 11 ; Marl- 
borough, May 16 ; Downside, May 25 ; Uppingham, March 28. 
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Pyrameis CarJui, Painted Lady Butterfly. Strathfield Turgiss, May 26 ; 
Downside, May 27 ; Marlborough, May 80 ; Addington, June 28. 



Report on the Ornitholooioal Observations. By John Cordeaux. 

Observations have been received from 82 stations in England, against 25 in 
1879 and 21 in 1878. 

Stations forwarding reports are : — 2. Babbacombe ; 3. Totnes ; 4. 
Trusham ; 8. Salisbury ; 9. Downside, Bath ; 10. Strathfield Turgiss ; 11. 
Marlborough ; 12. Isleworth ; 13. Watford ; 14. St. Alban's, Bedbum Bury ; 
15. St. Alban's ; 16. Harpenden ; 17. Ware ; 19. Hertford ; 20. Hailey 
HaU, Hertford; 21. Throcking; 22. Hoddesdon; 24. Kimpton; 25. 
Addington ; 26. Bradenham ; 28. Bocking ; 29. Odsey ; 30. Cardington ; 
32. Cheltenham; 33. Bishop Frome ; 34. Uppingham; 35. Hatton; 36. 
Great Cotes ; 37. Farley ; 40. Sparham ; 41. Chester, and 42. Parbold. 

The Hertfordshire stations are comparatively within such a circumscribed 
area that it is not considered necessary to treat them separately, but only as 
a group. These Stations are, St. Alban's (Bedbum Bury), St. Alban's, Har- 
penden, Ware, Hertford, Hailey Hall, Throcking, Hoddesdon and Kimpton ; 
they are represented in the report by the Hertford number, 19. In every 
case the earliest dates in this district, as reported from any station within 
the area, has been taken as indicating the earliest arrival, song, nesting, &c. 

Only one station of the 82 sending notes, Parbold, is noith of the Hum- 
ber. The notes extend from the commencement of the year to the end of 
October. 

As in the last report, the notes are divided under the headings song^ 
fuigraiian, nesting^ other notes and general remarks. 

Song. 

88. Skyuueuc (Alauda arventis). First heard : 8. January 8 ; 9. January 
6 ; 10. January 10 ; 12. February 8 ; 19. January 8 and 4 ; 28. January 
27 ; 29. January 8 ; 30. February 4 ; 34. January 81 ; 35. February 1 ; 
36. January 81 ; 40. January 7 ; 41. February 1 ; 42. February 11. 

First at Salisbury, Odsey, Hertford, Downside and Sparham, in Norfolk ; 
latest at Isleworth, in the Thames Valley, and Parbold, Lancashire. With 
the exception of Isleworth, is earliest in the southern stations, latest in the 
more northern. 

The average date of the Lark's first song, as observed at 10 stations, in 
1878 was January 27 ; in 1879, at 11 stations, February 10 ; and in 1880, at 
14 stations, January 20th — that is, a week earlier than in 1878, and three weeks 
earlier than in 1879. 

82. Thrush ( Turdus musicnsj. Song first heard : 9. February 10 ; 19. 
January 17; 25. January 5; 28. February 18; 29. February 8; 30. 
January 1 ; 34. January 29 ; 35. February 20 ; 36. February 2 ; 37. 
February 7 ; 40. February 8 ; 41. January 9. 
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Earliest at Cardington, Addington and Chester, latest at Hatton and 
Booking ; was also earliest at Cardington and Chester in 1879. 

Taking the average of 18 stations in 1879 against 12 in 1880, ihe song 
commenced earlier in the last year hy six days. The average date of the 
song in 1879 was February 4, in 1880, January 29. 

Blackbird (Turdus Merula), Bong first heard: 9. February 10; 19. 
February 7; 34. February 22; 35. March 6 ; 36. February 8. Earliest 
Great Cotes, North Lincolnshire. 

91. Cuckoo (Cuculus canonu). First heard : 2. April 80; 4. April 28 ; 
8. April 15 ; 9. April 21 ; 10. April 15 ; 11. April 20 ; 12. April 18 ; 13. 
April 12 ; 19. April 16 ; 25. April 17 ; 26. April 20; 28. April 16 ; 29. 
April 28 ; 30. April 28 ; 32. April 28 ; 33. April 19 ; 34. April 21 ; 35. 
April 25 ; 36. April 28 ; 37. April 16 ; 40. April 22 ; 41. April 27 ; 42. 
April 22. 

The Cuckoo, like ihe Swallow, is tolerably certain to attract general 
attention ; it is reported from 28 stations, all of which fix the date of its first 
call between April 12 and April 80. Again, for the third time, the most 
westerly and northerly stations are the latest, showing, as has been remarked 
upon in previous reports, that the line of migration of the Cuckoo is from 
S£ to NW, probably crossing the Channel at the narrowest point between 
Calais and Dover, and gradually extending its range northward and westward. 
The latest stations are this year Great Cotes, April 28, and Babbacombe, 
April 80. 

Several stations report the Cuckoo as seen some days previously to hearing 
its notes ; this is not unlikely to be the case, as observation has shown that 
other species besides the Cuckoo, in cold and inclement weather, are silent 
for some days after their arrival. 

An average of 28 stations in 1879, against the same number this year, 
show that the Cuckoo's note was heard in 1880 about two days earlier than 
in 1879, and three days earlier than in 1878. 

84. NiOHTiNaALE (Daulias luscinia), • Song was first heard : 9. April 29 ; 
10. April 18; 12. April 19; 13. April 9; 19. April 16 (the 9 Hertford 
Stations only vary four days) ; 25. April 27 ; 26. May 2 ; 28. April 28 ; 
29. April 19 ; 34. April 17 ; 36. April 27 ; 40. April 20. EarUest at 
Watford, April 9 ; latest at Bradenham, a neighbouring station. May 2. As 
this station is the nearest to Watford it is reasonable to suppose that the 
Nightingale was in the neighbourhood much earlier, more particularly as it 
was heard at places far north of Bradenham from the middle to the end of 
April. At Great Cotes, making the most northerly report, on April 27. 

A comparison of the returns from 14 stations in 1879, against 12 in 1880. 
shows that the song of the Nightingale was heard from 4 to 5 days earlier in 
this year than in 1879. 

86. Willow Wren {Phylloscopus trochilm). Song first heard at 26. 
April 9 ; 32. April 22 ; 34. April 4 ; 35. April 17 ; 36. April 17 ; 
40. April 15. Earliest at Uppingham, latest at Cheltenham ; about four 
days earlier than in 1879. 
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87. Chipp-Chafp {Phylloscopus coUybita), Note first heard ; 19. March 16 ; 

25. March 16; 26. March 17; 30. March 17; 34. April 4; 35. March 
80 ; 40. March 14. Average time of arrival abont the end of the third week 
in March; earliest at Sparham, March 14; latest Uppingham, April 4. 

94. Turtle Dove {Columba Turtur). First heard at 10. May 6 ; 26. 
May 14 ; 29. May 12 ; 30. May 21 ; 36. May 27 ; 40. May 25. Earliest, 
8trathfield Torgiss, May 6 ; latest near Great Cotes, May 27. 

89. Chaffinch {FringiUa ccelebs). Song first heard at 19. January 81 ; 

26. January 2; 30. February 18; 34. February 1; 35. February 8; 

36. First week in February ; 40. February 20 ; from January 2 at Bradeu- 
ham, to February 20 at Sparham, Norfolk. 

Migration. 

92. Chdcnet Swallow {Hirundo rustica). Was first seen at 2. May 17 ; 
8. April 26 ; 9. April 22 ; 10. April 20 ; 11. April 11 ; 12 April 18 ; 
Maldon, Essex, April 19 ; 13. April 12 ; 19. April 8, 15, 16, 17, Hertford 
and neighbourhood ; 25. April 17 ; 26. April 16 ; 29. April 20 ; 30 . 
April 22; 33. April 18; 34. April 28; 35. April 20; 36. April 17; 

37. April 22 ; 40. April 21 ; 41. April 4 ; 42. April 22. 

Earliest at Chester, April 4, which was also the earliest station in 1878. 
Latest at Babbacombe, May 17. It is certainly remarkable that this, the 
most southern of our stations, has now made the latest return for three 
years in succession. Excepting Babbacombe we have 23 stations reporting 
the first arriyal of H, rustica, from April 4 to April 26. In 1878, Chester, 
Great Cotes, and Bishop Frome returned the earliest arrivals, and in 1879 
certain stations in North Wales were amongst the first to report the Swallow. 
The average of the 24 stations this year is April 19, later by a day than the 
average of 28 stations in 1879. 

98. Swift {Cypseliis apus). First seen at 3. May 10 ; 9. May 18 ; 10. May 
16 ; 11. May 11 ; 12. May 18 ; 19 May 8 ; 25. May 19 ; 26. May 15 ; 
29. May 18; 32. May 18; 34. May 14; 35. May 22 ; 36. May 28; 
40. May 22. Observed at 14 stations, from Hertford, May 8, to Great 
Cotes, May 28. Earliest in the southern, latest in the more northern stations. 
Marlborough was one of the earliest stations both in 1879 and 1880, also 
in 1878. 

Average date of arrival May 16 ; in 1879 it was five days earlier, namely. 
May 11. 

81. Flt-oatchsb {Muscicapa grUola). First seen at 26. May 19 ; 29. 
May 80 ; 34. May 10 ; 35. May 26 ; 36. May 29 ; 40. May 28. EarUest 
at Uppingham, May 10 ; latest at Sparham, May 28, and Great Cotes, May 
29. In 1880, the average arrival was May 24 ; in 1879, May 19. 

86. Wheateab {Saaicola (Enanthe). First seen at 11. Marlborough, 
March 28 ; 36. Great Cotes, April 6. 

88. FiELDFABB {Tuvdus pUaHs). Last seen in the spring of 1879 ; 40. 
April 12, Sparham ; " April 8 seen flying high towards north ;*' and again 
on April 16 " in the evening 12 flying high towards the north." 
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96. Woodcock {Scolopax rusticola). The first flight arrived on th^ night 
of the 18th, or early morning of 19th October, on the east coast from Flam- 
borongh to Yarmouth, wind NNE. Many were shot both on the Yorkshire 
and Lincolnshire coast on morning of 19th. 

Nesting. 

82. Thbush {Turdus merula). 9. April "4 eggs sitting;'' 10. April 6 
*< nest and eggs ;" 11. April 9 '< 4 eggs f 12. March 14 << 2 eggs f' 25. 
March 9 « nest and eggs ;" 29. March 21 « sitting, 4 eggs ;" 34. March 28 
'* sitting, 4 eggs ;*' 35. April 10 " several nests with eggs;'* 37. March 27 
*' nest with eggs ;" 40. April 7 '* nest with 4 firesh eggs." 

Earliest nesting March 9 at Addington ; latest at Downside, April 18 ; 
quite as early in the north as in the south. Not sufficient data to draw any 
comparison between 1879 and 1880. 

90. Rook {Corvut J'rugilegwt). 9. March 26 "sitting;" 11. March 18 
•'4 eggs;" 12. March 80 "building;" 19. March 6 "building;" 25. 
March 6 "building ;" 29. March 4 " building ;" 30. March 18 " building ;" 
34. March 7 "building;" 35. March 15 "10 nests completed;" 37. 
March 18 "building;" 40. March 6 "building for several days past;" 
41. March 8 "bmlding;" 36. March 6 " buUding." 

Generally building at all stations early in March ; on the average are quite 
a week later than in 1879 in commencing to build, and a fortnight later 
than in 1878. 

Otheb Notes. 

SwAUiOW Tbibe. The observer at Salisbury, under date September 1880, 
remarks : " A few Swallows (species could not be distinguished) were seen above 
the Close on September 28, the last hitherto observed. On 14 a perfect 
cloud of Swallows and House Martins were flying at about half Uie height of 
the elms in the Close. Since that day House Martins, as far as observed, have 
been the minority instead of the great majority of their tribe in the Close. On 
21 none were seen till just after sunset, when a large flight crossed the garden 
of the house from N to S, wheeling as they flew, but steadily moving south- 
ward and disappearing in that direction. A similar but smaller flight on 
22. On 24, about 8 miles up the valley, a large flight was seen just above the 
escarpment of the chalk and alighting frequently on the Downs. The sun was 
shining brightly and their white stomachs flashed as they wheeled, but 1 failed 
to discover the white tail coverts of the House Martin." 

And then a subsequent note, October 1 : — " Swallows still here, a better 
eye than mine was able to distinguish Swift House Martins and Chimney 
Swallows. Same observer agrees that the bulk of the House Martins dis- 
appeared immediately after September 14, a pair had then a newly-finished 
nest and these remained,"* 

* In the * ZoologiBt,* for 1881, p. 62, the Editor has given a list of 8 stations, with the 
exception of Dublin, all in the South of Bngland, at which the Swallow was seen in 
November and December, ranging from Lymiugton, Hants, November 23, to Walmer, 
December 11. A Martin was seen at Henley-on-Thames on December 18. 
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General Remarks. 

The Spring of 1879 will long be remembered as one of the coldest and most 
backward of the present century ; the temperature was abnormally low, sharp 
irosts and snow to the end of the first week in May, and then a succession of 
heavy downpours of cold driving rain. The Spring of the present year was a 
remarkable contrast, generally fine and dry, with the temperature quite equal, 
if not above, the average of the season. Two such opposite Springs, occur- 
ring in consecutive years, offer unusual facilities for noting the effects of the 
weather on the song, migration, and nesting of birds. 

First, then, with regard to the song : on comparing the data collected in 
the two seasons of 1879 and 1880, we shall see that birds (such as are termed 
residents) commenced singing earlier in the latter year by some days. Thus, 
taking the average of the stations. Skylarks began their song three weeks 
earlier in 1880 than in 1879. The Song-Thrush was six days earlier. The 
Cuckoo, one of the most familiar of our summer immigrants, coming to us 
in April, be the weather fair or foul, does not show any very striking differ- 
ence in the time of its arrival in our hedgegroves and copses. The familiar 
call-note was heard two days earlier in 1880 than in 1879, and three days 
earlier than in 1878. When we also take into account the fact that it is 
often seen some days in advance of its call-note being heard, it does not 
appear that cold and backward seasons have much effect in retarding its 
appearance. In the case of the Nightingale, however, the song was heard 
four or five days earlier than in 1879 ; and the Willow Wren four days eaiiier 
than in 1879. 

On the regular migratory movement of birds the character of the season 
appears to have very little effect. A comparison of 24 Stations in 1880 
against 28 in 1879 shows that Swallows were a day later this year in arriving 
at their summer haunts. 

It is a curious fact Uiat Babbacombe, near Torquay, in Devon, has now, 
for three consecutive seasons, sent in the latest returns for the first appearance 
of the Swallow. It is also noteworthy that the more northern stations are 
frequently the earliest. To these swift-winged wanderers a dash from sunny 
France northward to their summer quarters near the Dee or Humber is only 
a matter of a few hours. A fine warm day tempts them northward, and we 
■ee a pair in some familiar haunt where we have been in the habit for years 
of looking for the first Swallow. Cold weather supervenes, or they do not 
find things quite as they expected, no insects on the wing, and they are gone 
— days may elapse before they are again noted, then perhaps a pair or two 
are seen, this time to remain, and soon with the first burst of really fine 
weather they come, *' not single spies, but in battalions.'* 

With our smaller birds and summer warblers the spring migration is 
gradual* a flitting from one hedge to another, from one woodland to the next, 
till they finally arrive at their summer haunts. 

The Swtft seems even less under the influence of the weather than the 



48 QUARTERLY JOURNAL OF THE MSTEOROLOOIOAL SOCIETT. 

Swallow, if we may judge by the various reports sent in, for it was, on the 
arerage, 6 days later in 1880 than in 1879. 

With regard to the early or late nesting of birds, as influenced by weatlier, 
the data are not sufficient to give any very reliable opinion. The Hook, con- 
trary to what might have been expected, commenced building a week later 
than in 1879, and a fortnight later than in 1878. 



DISCUSSION. 

Mr. ScOTT said that the review of the features of the weather contained in 
the paper was, in his opinion, too general, and referred chiefly to central England 
for the character of the season ; for instance, in Ireland it had been very dry 
throughout the harvest time, while a recent letter to the * Times * had described 
the harvest weather of 1880 as even worse, owing to wet, than that of 1879. 

Mr. Baldwin Latham said that he wished to draw the attention of the 
Fellows to the immense value of these Phenologtcal Reports to the agri- 
culturist. By reference to the report of last year it woula be seen that the 
enormous number of slugs which attacked every green thing had been daly 
reported. If this incident had been noted by the agricuIturisU of the country, 
and steps had been taken to counteract the evil effiects likely to follow such an 
abundant appearance of slu^s, many thousands of pounds would have been saved 
to the agricultural community, and the disease known as ** sheep-rot ** might 
have been, to a considerable extent, prevented by suitable dressings of the 
pastures, which would have destroyed the slugs which harboured the germ of the 
entoMoa and caused the disease. The sheep-rot, as was well known, was an 
entozoic malady, but was not transmitted from sheep to sheep, for in the life of 
most eniozoa the flrst stage of existence was developed in creations of the lower 
order of life, especially in slugs, which were so abundant at the period preceding 
the outbreak of sheep-rot. The destruction of these slugs, therefore, would have 
destroyed the " host, ' and have prevented the sheep-rot, and the consequent loss 
which had arisen bv the prevalence of the disease. There was no sucn appear- 
ance of an unusual development of slugs in Surrey at present, and therefore in 
this district the likelihood of an epidemic of sheep-rot in the ensuing spring was 
not probable. If, however, in any district of England slugs are unusually pre- 
valent, it was desirable that the agriculturist should take steps to destroy them 
before the period arrived when they would create mischief. From numerous 
inquiries which he had made throughont the country with reference to the crops 
in the past year, he could state that there were some districts in which the crops 
had been under the average ; in some districts thev had been above the average, 
but, on the whole, the past year had not been a bad one for the agriculturist, 
especially when compared with the previous year 1879. The grass of the present 
year, he had been assured by many agriculturists in various parts of the country, 
was of a far better quality, and was much easier to fatten cattle upon, than it 
was With the addition of cake in 1879. With regard to the earlier appearance 
of many plants at the commencement of the present year, it should be observed 
that the temperature of the ground was unusually warm, but from April 10th to 
12th there was a considerable check, and the temperature of the ground fell even 
at a depth of 3 feet, which may account for the late appearance of certain plants 
in that month ; indeed about that time the wall fruit out in bloom in many places 
was destroyed by frost. He concluded by returning his thanks to the authors, 
for such'reports were of great value, especially to the agriculturist. 

Mr. Eaton remarked that, judging from its effect on vegetation, the frost of 
December and January of last winter had been not only absolutely but relatively 
much more severe in parts of Germany and France than in Great Britain. He 
had noticed last July, in the vallev of the Rhine between Strasburg and Basle, 
that the majority of the walnut and cherry trees, manv of them of statelv growth 
and predominant trees of the district, had been killed by the frost referred to. 
Their leafless boughs gave a strange and weird appearance to the summer land- 
scape. The brancnlets of such trees as survived were mostly destroyed, and the 
trees had sent out abnormal clusters of new shoots from their larger branches and 
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stems. On higher ground in Switzerland these trees had entirely escaped injury. 
The Rev. A. E. Eaton, whose attention he had directed to the circumstance, sub- 
sequently obsenred the same effects on the walnuts in France nearly as far south 
as Toulouse. 

The Peesident (Mr. Symons) was glad that the assistance of the Editor of 
the ' Natural History Journal * and that of the Hertfordshire Natural History 
Society had been procured ; and thought that there ought to be more co-operation 
given by the Natural History Societies throughout England than there is at 
present. With respect to the local intensity of the frost on the Continent, he 
could corroborate Mr. Eaton^s remarks, as he heard that the locks on the canals 
between Strasburg and Mets had been greatly damaged by the ice. He hoped 
that some one would investigato the geographical mstribution of the frost of 
December and January last 

Mr. Scott said that when in Switzerland in the autumn he had learnt that, 
owing to the deficiency of snow last winter in the Bernese Oberland, no ascents 
of some of the peaks bad been feasible from the northern side. 

Bey. T. A. Peeston said that observations of the temperature of the soil were 
very desirable, and would no doubt account for some of the early appearances of 
the plants, as shown in the diagram. He was trying to make a table of the 
depth to which the roots of the several plants extend. With regard to the 
destroying of the vine, he had no doubt that the absence of snow would have a 
great deal to do with it, as he would have lost a great number of his plants had 
oe not covered them up. 



Ox THE Yabiations OF Bblativb Humiditt and Thbbmometbio Dbtness 
OF THE Ant WITH Ghanoes OF Babombtbio Pbessube, at the Eew 
Obsbbvatobt. By G. M. Whipple, B.So., F.B.A.S., F.M.S., Saperin- 
iendent of the Eew Observatory. (Pbte m.) 

[Bead December 15th, 1880.] 

Thi8 Pftper I wonld wish, by the kind permission of Uie Eew Gommittoe, to 
Imj before the Society as a continuation of, or supplementary to, the one 
I read on May 2l8t, 1879, ** On the Relation between the Height of the 
Barometer, the Duration of Sunshine, and the Amount of Gloud, as observed 
at Eew Observatory/* (Yol. Y. p. 218). 

In it, I showed that Uie amount of sky covered varies inversely as the 
barometric pressure, between the limits of 29*0 ins. and 80*8 ins., the varia- 
tion bdng most rapid between 29'8 ins. and 80*1 ins. Also that above 
80*8 ins. doud increases with increasing pressure, attaining the mean 
at about 80*5 ins., and rising above it at 80*6 ins. I also then alluded to a 
comparison of these results with the legend on weather-glass dials, and 
indi^ifted the points in which the two things agreed and disagreed. 

In the discussion which followed Uie reading of Uie Paper it was sug- 
gested that it seemed more probable that the terms of the inscription had 
reference to the dryness or wetness of the air, rather than to Uie condition of 
the sky; and taking the words ''Much Bain** at 28*5 ins., ''Rain*' at 
29*0 ina-y and " Very Dry ** at 81 ins., such would appear to be the fact. 

Without going further into this matter, it appeared desirable to find out the 
laws of the variations in Relative Humidity with the height of the barometer, 
and in aeeordance with the suggestion thrown out by our former President 
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(Mr. QreaTOB) I have at the same tim« embodied in the disonsfflon the nria- 
tion in drynesB rb well, accepting his definition of " thensometric dryneBB," 
OB the difference between the dew-point and the tomperatnre of the air. 

It became evident at an early stage of the inTestigatiDn, that as acadental 
flactuationa very largely tended to mask any law of variatioii that might 
exist, a considerable number of obaeiratioQa would have to be diaonssed in 
order to bring it oat. Accordingly, I decided at once on dealing with 
10 years' obserrations, and selected for tlie pmpose the decade Janoaiy 
1870 to December 1S79, nsmg the MSB. records of the Rew Obaerratory. 
For simplicity and convenience I considered only the daily meatiB derived 
from the eye observalioDB made five times daily. 

Having extracted the barometric reading to the nearest tenth of an inch 
only, and the Relative Hnmidity, Uie Ihermometrio DiyneBa waa eompnted 
for the day. 

The two latter vatnes were then distribnted into colmnna aeeording to 
the height of the barometer for the day, and the mean montbij values found. 
In the Boceeediug stage these were grouped nnder the difliaroit months of 
the year, and then the means of each column were again calculated. 

The numerical results so obtained are given in Table 1., and the values 
are shown graphically in Fig. I. (Plate EQ.) It will be seen at onee that the 
two qnaUties, " Relative Hnmidity " and " Drrneaa," vary in precisely 
inverse ratio, as might be expected, both being derived from the same pair of 
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ooReeponding to diffarant heights ot the Barometer, derived from ObMrvatioiit made at 
the Saw ObsMvatery, iS7o-it79, 
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observationi, tiz. the tempenttiim of air and of eroporation. It ia also 
clear that then is a very material difierenoe between the corvea for the 
different monthSt those for Jannarj, February, November, and December 
vkTjing bat to a slight extent irom the normal valnea for tiiose months, 
whilst in the months of Jane, Jul;, and Aogaat the fluctuations reach 

a mmTJmiim 

As titeae resolta pointed 80 distinctly to a seasonal variation, another 
Table (Table II.) was prepared by massing together all the observations in 
the winter season, December, January, and Febrnory ; for the spring season, 
March, April, and May ; for the somroer, June, July, and August; and for 
the antnmn, September, October, and November. 
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Hm mnraa obtained in this manner are plotted down in Figs. II, and m. 
(Fkte m.), and show for the first season very little increase in dryness or 
diminntion in Hnmidity for an increase in barometric height, 

lb the 4th period a enrve becomes evident, dryness rising from a minimnm 
at abont 29'4 ins., to a maximum about 299 ins. and 30'2 ins., from which 
it again fitUs to a low point at 80-6 ins. 

In the Sod or spring qaarter we have a well-marked rise, progreseing from 
a verj low degree of dryness (8°-8), at a preesure of 29*2 ins., ap to the 
lil^ point of I0°-8, at the reading of 80'8 ins., falling away sobBequently to 
T>-8 at 80'6 ins. 
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In the 8rd or summer term the rise may be considered m Tirtoally eon- 
tinnons between a minimum of 2^*1, witii a low barometer of 29*8 ins., to a 
maximum of 12^*7, at the other extreme of 80*4 ins., ihe average being 9^*8, 
at pressure of 29*87 ins. 

If we then merely divide the year into two halves, combining the Ist and 
4th periods, as representing the winter half of the year, and the 2nd and8rd as 
the summer half, we find as the result, Uiat during the winter the variations 
in Dryness or Relative Humidity are but slightly affected by barometric height, 
the extremes of greatest moisture being at boUi ends of the barometric range, 
whilst Uie driest time occurs when the mercurial column stands at about 
80-2 ins. 

In ike summer half year, on the contrary, we have the curve closely 
approximating to a straight line in form, indicating thereby that at this time 
of the year the atmospheric pressure varies in exact proportion to Uie diyness 
of the air, Uie greatest humidity occurring with the lowest barometer, and 
the greatest dryness with the extreme height. 

Finally, taking Uie whole of Uie observations for the ten years, and 
massing them togeUier, a curve is produced, which indicates that the period 
of greatest dryness is synchronous with that of a barometric reading of 
80*2 ins., whilst ihe extremes of humidity occur with the barometer at either 
end of Uie space through which its column varies. 

This curve resembles in a striking degree the one I deduced from the 
discussion of the relation between barometric height, sunshine and cloud — so 
much so, that I think it may be fiEdrly adduced as evidence tending to prove 
that at Eew the amount of cloud and dryness of the air are in inverse ratio 
to one another, and, therefore, of course, as a rule, the clouds vary with the 
humidity ; hence it follows that clouds observed at Eew are not brought from 
a great distance by the wind, but are probably formed comparatively near the 
place where they are seen. 

Referring once more to the weaUier-glass legend, it may now be decided 
that this only holds good for the summer when Uie dryness varies directly 
with the height of the barometer. At other seasons forecasts founded on th» 
basis of Uiese terms will probably prove Macious. 



On the Relative Fbequenot of given Heights of the Babohete^ 
Readings at the Eew Observatory, dttring the Ten Years, 1879 
TO 1879. By G. M. Whipple, B.Sc, F.R.A.8.» F.M.8., Superin- 
tendent of the Eew Observatory. (Plate IV.) 

[Bead December 15th, 1880.] 

In the preparation of the preceding Paper on '' The Variations Relative 
Humidity and Thermometric Dryness of ihe Air with changes of Barome- 
tric Pressure," I found that the range of the barometer varied con- 
siderably in different seasons, and that also the relative frequency of tb^ 
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readings at giyen heights varied from time to time. Therefore, by grouping 
together all the observations at the same height for every month, we are 
able to determine this relative frequency. 

As in the Paper already referred to I had discussed the daily means of the 
observations at Eew Observatory for the ten years 1870-79, 1 first used 
these as the materials for the present Paper, and determined from them : — 

A. The relative frequency of di£ferent barometric heights for each month. 

B. The same for each of the four seasons, adopting the following as the 
best typical arrangement, viz. Ist season, December, January, and 
February; 2nd, March, April, and May; 8rd, June, July, and August; 
and 4th, September, October, and November. 

Next, the 2nd and 8rd seasons were combined, to give Uie summer varia- 
tions, and then the Ist and 4th the winter changes. Finally, taking the 
whole, the general law of frequency was obtained. These results are pre- 
sented in the form of percentages in Table I., and the curves formed by 
plotting them down in Fig. I. (Plate lY.) 

On inspection it will be seen Uiat the barometer range is much greater in 
the winter months than in Uie summer, and that also there is a less prepon- 
derance of readings at any one pressure. 

The extent of range covered by the daily means has varied during Uie ten 
years from 2*1 ins., viz. from 28*5 ins. to 80*6 ins. in January, to 1*0 in. 
(29*4 ins. to 80*4 ins.) in June. 

Readings at very high or very low points are, however, extremely rare. 
There have been in the whole period but one day's mean each at 28*5 ins* 
and 28-6 ins., and 9 at 80*7 ins. 

As might have been expected, the greatest frequency is at 80*0 ins., at 
which point 18*7 per cent, of the readings take place. Exceptions to this 
occur, however, in the months of July, August, and September, when the 
readings at 29*9 ins. are the more numerous, and also in April and May, 
when the percentage stands highest for 80*1 ins. 

For any given month the actual maximum percentage of readings at one 
point is 28*9 in July, at 29*9 ins. ; in the other months the highest numbers 
are as follows : — ^August, 21*8, and September, 17*4, also at 29*9 ins. 
Then follow June, 19*7, February and March with 18*1, November, 12*8, 
and January, 12*7, all at 80*0 ins. May and April have 15*4 and 18'7.reBpec- 
tively at 80*1 ins. In October 12*1 occurs at both 29*7 ins. and 80-0 ins., 
while in December the maximum is 9*8 at 29*8 ins., the last month being, 
therefore, the one in which there is Uie greatest barometrical movement. 

The seasonal results are exhibited in Table 11. and in Fig. II. (Plate lY.) 
These show most markedly the variations in the aspect of the question in the 
different quarters of the year. In the first quarter the curve of frequency is 
long and low, indicating a maximum of range with a minimum number of 
readings at any particular point. In the third quarter the range is reduced 
to its lowest, but there is a gradual well-marked rise and fall of the curve 
frt>m Uie extremes to a maximum at 29*9 ins., where the frequency attains 
its highest vaine of 21*1 per cent. 
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T of Buometrio Beadinga at Kew Obiemto 
If-yeus. The nnmben repraMot peroMitagee. 
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The emres for the Becond &nd fonrth seasons present ehaneters inter- 
mediate between the other two. 

In tiie semi-annual Dorves the previous cnrres are stiU farther softened 
down, the principal featnre worthy of note being that of the occurrence of 
the "■*^'^niii in the summer half-;ear at 29*9 ins., and in the winter at 
80-0 ins. 

The final enrve, which embodies the discnssiou of the whole of the obser- 
TBtiona, represents a beantiftUly smooth wave-like figure, gradually rising 
from a Mio at 28'6 ins. np to a maiJmnm percentage of lS-7 at 80-0 Ins., 
whence it fiUls again to a minimum of about 0-8 per cent, at 80-7 ins. 

There is a certain want of synunetiy, however, abont all the coires, for 
which, at present,! do not see my way to assign a reason. In every case the 
&11 from the rnflT'""!"* is to a slight extent more abmpt than is the rise to 
it ; the enrve is also extended farther on the side of low barometer than it is 
in the direetion of the higher readings. 

Very bw readings are so exceptional in their occnrrenoe that perhaps they 
are seareely worthy of consideration, for the daily laean has only stood at 
26-5 ins, and 26-6 ins. once in ten years, that is, once in about 3,500 
observations. 
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BeadingB at the other extreme of 80*7 ins. have been registered on 0*8 
per cent, of the times, or about once every year ; this degree of frequency is 
also found in the 28*8 ins. and 28*9 ins. observations. 

With the view of determining to what extent the above conclusions as to 
frequency of barometer readings which are based upon daily means are 
affected, when applied to individual observations, I have discussed the hourly 
values of the barometric pressure at £ew, as given by the barograph, and 
published in the volumes of hourly readings at the seven observatories in 
connection with the Meteorological Office. Of these I have taken the five 
years' observations 1875-1879 inclusive, and treating the hourly readings in 
the same way as the daily means, have determined the percentage of recur- 
rence at each successive tenth of inch of pressures between the extreme 
limits of 28*8 ins. and 80*7 ins. 

The results are given in the Tables and Diagrams beside the others, and it 
will be found that the two sets of percentages agree very closely throughout, 
the general type of curve being preserved. 

Certain differences found in comparing the curves for the separate months 
show that, in a few instances, the exact form of curve for the month is 
influenced considerably by the number of years of observation: notably 
in the case of April, where the hourly readings attain a maiimum of re- 
currence at 29*5 ins., due to exceptionally large numbers of such readings 
in 1877 and 1879 ; and again in October, where readings at 80*1 ins. 
preponderate largely in the same years. 

In both June and August the position of highest percentage slightly differs 
in the hourly and daily curves, but these differences do not affect it in the 
seasonal curves. 

Comparing the two sets of results in detail, we find the range covered by 
hourly readings is 2*5 ins., viz. from 28*8 ins. to 80*7 ins., exceeding that of 
the daily means by three-tenths of an inch. 

In the month of June, where the range was least, the readings extended 
from 29*8 ins. to 80*2 ins., i.e, through nearly 1 inch. 

In a few instances in the different months barometer readings have been 
registered at points lower than those for which percentages are exhibited in 
the Tables, the limits of which are percentages of 0*05, that is to say, they 
include all cases where the reading has recurred more than once in two 
thousand observations. 

The most noteworthy of these exceptions are in the case of 28*8 ins., 
which was registered for five hours in December 1876, and of 28*4 ins., 
which was twice noted in March of the same year. 

The highest percentage of hourly frequency for separate months is 20*8, 
given by 29*9 ins. in July. In different seasons, we get 20*4 for the same 
point in the third season, for the summer half year the nnftTiTnT^Tn fre- 
quency is 15-8, and it becomes 11*6 in the winter half. Finally, taking all 
observations discussed, we find that 18*4 per cent, of them, or, roughly 
speaking, one in every eight, is a reading between 29*90 ins. and 80*00 ins. 

Possibly the above determinations of the relative frequency of barometric 
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readings^ may be of assistance to observers disonssing sets of observations, in 
the case of any donbtfol readings they may meet with. I should have liked 
to have been able to render the investigation more perfect by discussing a 
more lengUiy set of hourly observations, but time has not permitted my 
doing so on the present occasion. 

In conclusion, I have to express my thanks to the Eew Committee for 
having granted me facilities for the preparation of this brief Paper, and 
permission to lay it before the Society. 



DISCUSSION. 

Mr. Marriott said that Mr. Whipple had forestalled him with the paper on 
the barometer, as he had been working at the same subject from the Greenwich 
observations, only his investigation extended over a much longer period, viz. 30 
years, from 1848 to 1877. The following Table gives the percentages of the mean 
daily readinin of the barometer from 28*6 ins. to 30*9 ms. The values in the 
Chreenwich Obtervaiions are not reduced to sea-level, he had, therefore, merely 
increased all the readings by two-tenths of an inch. 
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Mr. Dines thanked Mr. Whipole for the two papers before the meeting. He 
noticed that a new column headea '* Thermometnc Dryness " had been introduced 
into the Tables ; if Mr. Whipple had given the difference between the diy and 
wet bulb readings only he should have considered it an improvement, but not so 
when that most uncertain element the difference of the dew-point and the air 
was introduced. 

He had no intention of discussing the correctness of the methods by which 
the dew-point and relative humidity were obtained,' his opinion on that point was 
well known ; but he could not altogether help alluding to it, as on one point it 
had a direct bearine upon the question discussed in the first paper. The curve 
showing the diumai clianges of the barometer for the twelve hours of the day 
continued to rise till it attained its maximum about 10 a.m., failing to a minimum 
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at 4 p.m., then rising again. All the dew-point carves he had seen rose gradually 
till about 2 p.m., thus giving the highest dew-point, or greatest tension of vapoar, 
about the same time as that of maximum temperature. Looking at the baro- 
metric curve, thej aU felt it was something on which reliance cotud be placed ; 
not so with the dew-point curve ; it would be a difficult matter for him to prove 
it was not correct, but he did not for one moment believe it to be so. He 
thought he could explain the cause which had produced this shape of curve ; taking 
that room for examine, and using the dry and wet bulb thermometers to obtain the 
dew-point, he found, as both thermometers increased in temperature, there was a 
tendency to give the dew-point higher than when they were lower, although the 
real dew-point might be the same in both cases. The dew-point curve was 
obtained by calculation from the continuous records of the dry ana wet bulbs, and 
he thought it was due to the cause he had mentioned, that the highest part of 
that curve was made to correspond in time with that of highest temperature. 
Starting from the dew-point temperature, another Table had to be used before 
relative humidity could be obtained ; this was called tension of vapour. Sappose 
the dew-point to be 50^, this cave the tension of vapour equal to a column of 
water about 5 inches high, ana from this it had been assumed that if all the vi^jour 
in the air were condensed into water it would cover the ground to the depth of 
5 inches — with a dew-point of 30° it would be 2^ inches— and 70°, nearly 10 
inches. Now, as to our knowledge upon this matter, supposing the dew-point to 
be obtained correctly, what then ? if we went to a place where the trees were 
thicker it would be higher, and it frequently changed 4° to 5° in less time than it 
took to talk about it In speaking of these changes, he must, however, except 
cloudy days with strong wind, when they did not occur. Now as to elevation : 
the dew-point was generally about 2° higner near the ground than at 4 feet above 
it, while at 50 feet above the ground it was about as much lower. He would go 
higher still : wherever cloud existed the air was saturated ; but saturated air was 
lighter than drier air of the same temperature, and mixed with the v^>our in the 
cloud was a quantity of water, and, so far as the few observations he had made 
extended, this amounted to from 1 to 2 grains weight per cubic foot ; this water 
was so finely divided that it could not force its way downward through the (ur, or 
if it did so, it was at a very slow rate ; but it answered this purpose, it weighted 
the cloud, kept it at the same level, and, so far as he could see, it would pass 
over the barometer without in any way affecting it How could they estimate 
the amount of vapour and water combined in the clouds, when thev neither 
knew their temperature nor depth ; but could there be any doubt that the difference 
must be great, when the sky was clear and when it was covered with clouds a 
mile in depth ? 

These were his reasons for thinking that any theoiy which connected the 
height of the barometer with relative humidity must be received with great 
caution, as they really knew but little as to the amount of moisture in the air ; 
for the same reason he objected to the columns of tension of vapour and relative 
humiditv. They must all admit this question was not in a satisfactory state. His 
friend, Mr. Greaves, was not satisfied with the Tables. The whole question must 
soon come under revision, and they might then hope to know what the figures 
given were really intended to represent 

Dr. Tripe said that if moisture had any effect on the amount of cloud at a 
given localitv, then drainage by decreasing the moisture would also decrease the 
amount of cloud, and so increase sunshine. He thought that the smoke fi*om 
London extended to Eew and formed at times an artificial cloud, and was, there- 
fore, somewhat surprised at the Table not indicating such a result. 

The President (Mr. Symons) thought it rather strange that after the placing 
of the words ' Change,' * Fair,* &c., upon the scales of barometers had been 
generally abandoned, and so little attention paid to their position that S3nnmetrical 
distribution of the lettering was regarded as of primary importance, their true 
meaning had again come before the Society. This, however, being the case, he 
had thought it of interest to try to ascertain when the words were first adopted 
and by whom. He was not in a position to speak positively upon the subject, 
for the earliest notice of them which he had found was in a pamphlet published, 
in 1688,^ where they are thus given, ** At 28 is ingraven Gfreat Storms, at 28^ 

• Smith, John. A oomplete diioonrM of the Nsturet Um and Bight Managing of that wonderftil 
instrument the fiarosoope« or QuicksilTer Weather-GUiss, by J. S. 8to. London, Printed for Joseph 
Watts, at the Angel in S. Paul's Churchyard, 1688. 
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Mveh Ramj at 29 Ram^ at 29^ Uncertain or Changeable, at 30 Fair, at 30^ 
Selied Fair, at 31 Very Dry,^^ Although he had not much actual evidence upon 
the subject, he (Mr. Symons) was inclined to think that these words were 
originally suggested by the Honourable Robert Boyle, who was one of— if not the 
first — ^to use a barometer in this country, and who had one fixed at his residence at 
Stanton St. John's, near Oxford, about 1660. Stanton is about 500 feet above 
mean sea-level, and as Changeable ought to be opposite to the mean height of the 
barometer (which in this country may be rougnly taken as 30 inches), its being 
placed opposite 29*5 implies that the scale was adopted by some one resident at 
about the height of 500 feet. This, however, is only conjecture. A fact worth 
notice is that upon barometers made in France, not only is Change (Variable) 
put at 29*8 ins. or nearly in its proper place, but the entire scale is contracted — 
Stormy (Tempete) is put at 288 ins., and Very Dry (Tres-sec) at 309 ins. This 
contraction of the scale agrees better with the range of the barometer in France 
than would the more open British scale. He did not believe that the amount of 
cloud was affected by the humidity of the soil beneath. He thought that a list of 
the extremes of temperature and pressure would be very valuable. There was a 
list of low barometer readings at Greenwich in the ' Quarterly Journal,' Vol. I., 
p. 200. He believed that Mr. Glaisher also gave a list of extremes of tempera- 
ture at Somerset House, from 1775 to 1842, in the * Transactions of the Royal 
Society for 1849 ;' and in the * Meteorological MagaEine,' Vol. XII., p. 184, will be 
found the highest and lowest temperature (and the dates thereof) at Greenwich 
for every month from 1841 to 1877, both inclusive. 

Mr. SooTT drew attention to the fact that Capt. Hoffmeyer had recently proposed 
that certain data should be regularly published for international and telegraphic 
stations, viz. Tables of monthly (or even ten -day) means for several elements 
and also of extreme barometer readings, and that he himself had opposed the 
granting the latter portion of the request, as he considered barometrical extremes, 
unless taken from barograms, to be misleading in many cases. 

Mr. Whipple said that the effect of London smoke at Kew had been dealt 
with in his previous Paper on Sunshine.^ He hoped to have an opportunity of 
making observations on the height to which the bank of London smoke extends. 
He had used the term dryness only because it was a convenient one. He 
thoogfat that his surmise as to the possible relation between the moisture and the 
amount of cloud was accurate. 



PROCEEDINGS AT THE MEETINGS OF THE SOCIETY. 

November 17th, 1880. 

Ordinary Meeting; 

GsoROB Jambs Symons, F.R.S., President, in the Chair 

George Corden, 16 Wandle Road, Croydon ; 
Edward Theodore Dowson, Geldeston, Beccles ; 
Frederic Hepburn, B.A., Ramalho, Sutton ; 
Campbell M. Hepwortu, Southampton ; 

Thomas Henry GtOODWIN Newton, M.A., J.P., Barrels Park, Warwickshire ; 
Moses Parry, Bryntirion Terrace, Criccieth, N. Wales ; 
Edward Picton Phillips, High Street, Haverfordwest ; and 
Henry Ling Roth, Mackay, Queensland, 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read : — 

** Table of Relative Humidity." By Edward Ernest Dymond, F.M.S. 
(p. 1.) 

• Quarterly JounuJ, Yo?. lY. p. 201. 
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''Rainfall in Sonth Afnca." By John G. Gamble, MA., ILInstCEL, 
P.M.S. (p 3.) 

*^ The Meteorology of Mackay, Queensland.** Bv Henrt Lino Both, F.M.S. 
(p. 8.) 

''Thermometrieal Observations on board Ship.'* By Capt Warren 
Frederick Caborne, F.M.S. (p. 10.) 



December 15th, 1880. 

Ordinary Meeting. 

George James Stmons, F.R.S., President, in the Chair. 

Frederick Coyentrt, Ketton Hall, Stamford ; 
John William Moore, M.D., 40 Fitzwilliam Square West, Dublin ; 
William Thomas Paulin, Broadfields, Winchmore Hill ; 
James Porter, 63 Fenchurch Street, £.0. ; and 
Capt William Charles Smith, 150 Leadenhall Street, KC, 
were balloted for and duly elected Fellows of the Society. 

Mr. J. S. Dtason and Mr. C. Hardinq were appointed Auditors of the 
Treasurer's Accounts. 

The following Papers were read : — 

*' Report on the Phenologicai Observations for 1880." By the Rev. Thomas 
Arthur Preston, MA., F.M.S. (p. 13.) 

*' On the Variations of Relative Humidity and Thennometric Dryness of the 
Air with changes of Barometric Pressure at the Kew Observatory.** By George 
Mathews Whipple, B.Sc, F.RA.S., F.M.S. (p. 49.) 



*' On the Relative Frequency of given Heights of the Barometer Readings at 
e Kew Observatory during the 10 years 
Whipple, B.Sc., F.RAS., F.M.S. (p. 52.) 



the Kew Observatory during the 10 years 1870-79.** . By George Mathews 

1., F.M.r 



RECENT PUBLICATIONS. 

Allgbmeine Eedrunde. Ein Leitfadbn deb astronomischbn und phtsis- 
ohen Geographib, Geologie und Biologie. Bearbeitet von Dr. J. 
Hann, Dr. F. v. Hochstetter nnd Dr. A. Pokomy. 

Mit 205 Holzstichen in Text, 15 Tafeln und einer geologischen Uebersichts- 
karte von Mittel-Europa in Farbendruck. Dritte neu oearbeitete Auflage. 
646 pp. 8vo. 1881. 

American Journal of Soienoe. Vol. XXI. January 1881. Svo. 

Contains : — Contributions to Meteorology : being Results derived from an 
examination of the Observations of the United States Signal Service, and from 
other sources. By Prof. Elias Loomis. Fourteenth Paper, with 3 Plates. The 
object of this Paper is to investigate the course and velocity of storm centres 
in tropical regions and also in the middle latitudes, and to deduce the causes 
wliich control their movements. 

Annali dell* Ufficio Centrale di Meteorologia Italiana. Serie 11. Vol. 
I. 1879. 746 pp. 4to. 
The introduction gives an account of the organisation of the Italian Meteoro- 
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loeical System and the appointment of the Commission, and also of the Agri- 
cmtoral and Telegraphic Services. Part I. is devoted to Papers hj various 
authors, e,g. Gli Aneroidi Goldschmid, per C. Chistoni. — Sui confronti fatti a 
Collio fra r i^metro Regnault e lo psicrometro a ventilatore, per C. Chistoni. — 
Sngli evaponmetri e sulla temperatnra dell* aria, per G. Cantoni. Part II. con- 
tains the Results of Observations made at 78 Stations in Italj during the year 

1879. Part III. comprises several Papers, chiefly on Astronomical Subjects. 
An Appendix gives tne Observations made at the Observatorio del CoUegio 
Romano for the twelve months December 1878 to November 1879. 

Annuaibb db la BoaiATk M:6T:ftoBOLooxQUB db Fbanob. 28b. Anne^ 1880. 
ler at 2me Trimestres. 4to. 

Principal contents : — Snr Tinseription des phenomdnes m6t6orologiqaes, en 

Sarticnlier de r61ectricit6 et de la pression, par M. Mascart — Sur la perioa diume 
e r^lectricit^ atmosph^riqne, et du courant teilarique ascendant, par M. D. 
Ragona.— Considerations sur les explorations a^riennes k de grandes hauteurs, 
par M. L. Tridon.— Note sur Thiver de 1880, par M. E. Renou.— L*hiver de 1879- 

1880, 4 Qermont etan Fny-de-D6me, par M. AUuard. — ^Variations de la tempera- 
tore avec Faltitnde pour les grands £roids de d6cembre 1879 dans le bassin de 
la Seine, par M. G. Lemoine. — Sur Finterversion des temperatures de Fair avec 
la hauteur, par M. C. Andre. — ^Du froid produit par le vent, par Dr. Fines. — 
Repartition de la temperature suivant Taltitude, ^hiver de 1879-1880) par M. le 
comte Sansac de Touchimbert — ^Essai d*une theorie provisoire des hydromdtres, 

Ear IL C. Ritter. — Previsions relatives k la tenue des eaux courantes dans le 
assin de la Seine, pendant I'ete et Tautomne de la presente annee, par M. G. 
Lemoine. 

AxNUAiBB DB l'Obsbbvatoibb DB MoNTSouBXB, pour Fan 1881. Meteoio- 
logie, Agricoltare, Hygiene. 24mo. 

Contains among other information : — ^Tables psychrometriques. — Observations 
meteorologiques anciennes faites 4 Paris. — Meteorologie agricole, par Dr. Marie- 
Davy. — ^Resume meteorologique des annees agricoles lo73-1880, par M. L. 
Descroix. 

ClBL BT TbBBB. RBYltB POPULAIBB D*ASTB0N01fIB BT DB Mi^TlfcOBOLOOIB. 

No8. 17-22. November 1880 to January 1881. 8vo. 

The chief meteorological articles are : — La mesure de la Pluie, par J. Vincent. 
— Les pluies sur TOcean Atlantique. — Le Baromdtre, que roesure-t-il ? par F. 
Van Rysselber^he. The author proposes the following definition : Le baromdtre 
mesure la tension atmospherique resultant de I'ensemble de toutes les forces qui 
agissent sur Tatmosphdre dans le sens vertical. — La pluies et les inondations. par 
J. Vincent. 

Cldcatb and Health in South Africa. By James Bonwiok, F.R.G.S. 
Revised by W. C. Burnet. 8vo. 1880. 

The work is arranged under the following subjects : — Climate and Health in 
Soath Africa; South African Thirsty Lands, Karroo Land, Bushman Land, 
Namaqua Land, Kalihari Desert ; South African Rains ; Cape Town Climate ; 
Climate of the Southwest Districts; The South-east Climate; The Mountain 
Land Climate ; The Eastern Side of South Africa ; Natal ; Zululand Climate ; 
Transvaal Climate ; The Orange River Free State Climate ; The Diamond Fields 
Climate ; and Health in South Africa. 

London Fogs. By the Hon. R. Russell, F.M.S. 8vo. 44 pp. 1880. 

The author divides the subject into three parts, viz. 1. The Characteristics of 
London fog and haase, especially in ^ relation to weather ; 2. The damage to 
health and property by smoke and soot in the air ; and 3. The means of prevention. 

ICbmoibb of thb Literabt and Philosophical Bogibty of Manchbsteb. 
Third Series. Vol. VI. 8vo. 1879. 

Contains :— Certiun lines observed in Snow Crystals, by A. W. Waters. — On 
an instroment for measuring the direct heat of the Sun, by Prof. B. Stewart, 
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LL.D., F.R.S.— On the manner in which raindrops and hailstones are formed, 
by Prof. 0. Reynolds^ M.A. — On the formation of hailstones, raindrops, and snow- 
flakes, by ProL 0. Reynolds, M.A. 

Nova Acta Bbole Sogebtatis SasNTUBUH IJpsaliensib. Series m. 1880. 
4io. 

Contains : — Marche des Isotherms an printemps dans le Nord de FEurope, 
par H. Hildebrand Hildebrandsson. Witn 5 plates. 

Pbooeedinos of thb Asiatio SodETT OF Bengal. Jane 1880. 8yo. 

Contains : — Note by H. F. Blanford to accompany some drawings of large 
HailstoneSf by Col. H. H. Godwin-Austen and S. £. Peal. Two stones weighed 
700 and 720 grains respectively, and measured 5j^ and 6 inches in circumference. 

PbOGESDINOS of the MaNCHESTEB LiTEBABT and PHILOSOPHiaAL SOdETT. 

Vol. XIX. Session 1879-80. 8vo. 1880. 

Contains : — ^Recording Sunshine, by D. Winstanley. — On a new form of marine 
Rain Gauge, by W. J. Black. — The Radiograph, by D. Winstanley. — On the 
RainfiJl adjacent to the Sweetloves Reservoir, Sharpies, for 1879, by Rev. T. 
Mackereth. — ^A curious Rainbow, by E. W. Binney, F.R.S.— -On the long period 
inequality in Rainfall, by B. Stewart, F.R.S. 

PBOGSEDiNas OF THB RoTAL SoGiETT. Yol. XXXI. Nos. 207-208. 8vo. 

Contains : — Report of the Kew Committee for the year ending October 31, 
1880.— On Actinometrical Observations made in India at Mussooree and Dehra 
in October and November 1879, by J. B. N. Hennessey, F.R.S. 

Bbfbbtobium fub Meteoboloqie hebausoeoeben TON DEB Eaisbbughbn 
Akademie deb Wissenschaften. Bedigirt von Dr. Heinrich Wild. 
Band Vn. Heft 1. 4to. 1880. 

Contains: — Ueber Beobachtung der Richtung und Starke des Windes aof 
Schiflfen, von M. Rykatschew. — Die Vertheilung der Winde fiber dem Weissen 
Meere, von M. Rykatschew. — Die Abhangigkeit der Starke und Richtung des 
Windes von der Grosse und Richtung des Gradienten an den Kiisten des 
Baltischen Meeres, von J. Spindler. — Ueber den jahrlichen Gang der Verduna- 
tung in Russland, von E. Stelling. 

BSPOBT OF THE MeTEOBOLOGIGAL CoUNOIL TO THB RoTAL SOOIETT, fof iho 

Year ending Blst of March, 1880. 8vo. 1881. pp. 118. 

In addition to the Report on the work of the Office, this contains three papers 
by Prof. G. G. Stokes, F.R.S., viz. : — (1) On the effect of sluggishness on the 
readings of marine barometers-on shore ; ^2) A description of the card supporter 
for Sunshine Recorders adopted at the Meteorological Office ; and (3) On the 
use of the Harmonic Analyser for meteorological reductions ; also a preliminary 
note on the methods available for the determination of the humidity of the 
atmosphere. 

BiTZUNOSBEBIOHTE DEB KAISEBUGHEN AXADBMIB DEB WiSSENSOHAFTEN. 

n. Abih. NoY-Heft. 1880. 8vo. 

Contains a pa{>er b^ Dr. J. Hann : Die Vertheilune des Regenfalls fiber 
Oesterreich in der Periode von 11-15 August 1880 una deren Beziehung zur 
Vertheilung des Luftdruckes. 

The Rosabian*s Yeab-Book fob 1881. Edited by the Rev. H. Honywood 
D*Ombrain. 8vo. 1881. 

Contains : — On the effect of severe winter on the nnripened wood of the rose, 
by G. Baker. — ^The weather of the past rose year, by E. Mawley. 

The Bcientifio Roll and Magazine of Systematized Notes. Conducted 
byALEXANDEBRAMSAT. Climate. Yol. I. Parti. No. 1. 8vo. 1880. 

In the Introduction the author states that his plan is to thoroughly search each 
paper or volume, and arrange its contents under specified headings classified 
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lecording to a definite order. This Part contains an Essay on the Diurnal 
Periodicity, and also a General Bibliography which gives notices of books 
arranged chronologically up to 1830. 

ZmsoHsiFT DKB Oestbbbeichisohbn Gbsellschaft pub Meteobolooib, 
Bedigiri von Dr. J. Hann. XY.-XYI. Bande. November 1880 
to January 1881. Svo. 

Contains : — ^Die Winde in den mittleren und hoheren Breiten der sfidlichen 

Halbkugel, von Dr. P. Andries. — ^Daniel Coliadon : Contributions si T^tude de la 

grile et des trombes aspirantes. — Bin Beitrag zur Morphologic der Gewitter- 

wolken, von Dr. J. Hann.^Die RegenverhSltnisse des Atlantischen Oceans nach 

den Beobachtungen dentscher Schiffe, von Dr. W. Koppen und Dr. A. Sprung. 

— Nordlichtbeobachtungen, ausgefuhrt in Norwegen, Schweden und Danemark. — 

Ueber eine neue Quellentheorie auf meteorologischer Basis, von Dr. J. Hann. — 

Wteebsrograph mit Laufgewicht, nach Sprung. — Einige Resultate roeteorolo- 

giKher B^bachtnngen aos dem Gebiete des Indischen Oceans, von Dr. A. v. 

Danckelman. 
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19th, 1881. Bt G. J. Byhons, F.R.S., President. 

I AM very glad io be able to say that the most diffictdt duty which it has 
fallen to my lot to discharge as yonr President has been to decide upon the sab- 
jeet of my Address ; for no stronger proof could be afforded of the harmonious 
manner in which the Council discharge the considerably increased duties 
which fall upon them. It is needless to say that my d^culty arose from 
plethora, and not from the reverse. I have found it hard to resist the 
temptation to collect together such fragments as I could, and trace the pro- 
gress of meteorological knowledge from that possessed by the Greeks and 
Romans down to the present time; but that would, perhaps, have been 
beyond my power, and certainly could not have been efficiently treated in the 
hour to which, by wise custom, your President's Address is limited. 

This, and various other day-dreams, have been put aside, because I have 
come to the conclusion that the most generally useful appropriation of my 
time will be to devote it to the consideration of the history and labours of 
this Society since its foundation in 1850, and of the Meteorological Society 
of London, out of which it partly grew. This will necessanly bring all 
branches of meteorobgy before us ; will remind us of some investigations 
which have been completed and forgotten ; of some of which many of our 
Fellows have not heard; and of some which, being incomplete, will, I trust, 
be taken xxp again, either by their authors or by other Fellows, and carried 
through to their legitimate conclusion. 

The earliest English effort at forming a Meteorological Society, or at any 
rate at securing observations made with comparable instruments, recorded 
upon a uniform system, was made in 1728 by Dr. James Jurin, who was then 
Secretary to the Royal Society. In the ' PhUoaophieal Transactiom * for that 
year (p. 4StS) will be found an able Latin Address, by Dr. Jurin, which is 
fax too long to quote, but in which he anticipates nearly all the conditions 
which we now consider essential for comparable observations. 

lliis appeal did not lead to much being done, and 20 years later, on 
May 8, 1744, another attempt was made by Mr. Roger Pickering, F.R.B., 
who rcttd before the Royal Society a paper, entitled *' Scheme of a Diary of 
the Weather, together with draughts and descriptions of Machines subser- 
vimi thcreonto." From this paper I quote the &:st two paragraphs : — 

IHBW SBBIBS. — VOL. VU. ■ 
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^* A sonse of the importance of observiug the weather induced Hippocrates, 
in his remarks upon the epidemic diseases in lliasos, to premise a general 
history of the weather preceding them; and with the same view did our 
great Mr. Boyle turn his thoughts so closely upon the same subject ; whose 
example, being followed by several judicious inquirers into Nature, both 
abroad and at home, has brought the Natural History of the Air to a sur- 
prising degree of perfection, beyond what the Antients ever could pretend 
to, or even thought of. Had but each county in England gentlemen of such 
sentiments who would charge themselves with the annual kouble of sending 
a regular account of the weather to this learned hody^ by it to be compared 
and digested, to what degrees of accuracy m^y we not suppose a knowledge 
of the nature and affections of the atmosphere may be brought ; and how well 
may we not hope to be guarded against the disorders which as islanders we are 
exposed to, by such a dose inquiry into the nature of that necessary fluid in 
which we breathe ! not to mention the advantages which several important 
branches of trade may receive from such measures ; and were the £gested 
observations of the R. Soc. compared with those of foreign societies, formed 
upon the same plan, how short a time would bring this part of Philosophy to 
the greatest degree of demonstrable certainty. 

** The trouble of making and keeping such meteorological registers, which, in 
all probability, prevents several gentiemen from pcoforming this piece of 
service to the public, might be rendered very inconsiderable, by the proposal 
of an easy, as well as comprehensive, method for a diary, and a set df simple 
and convenient machines for making the necessary observations." 

I must not allow myself to be tempted to discuss this paper fully, bat may 
add that the rain gauge in appearance remarkably resembles the earlier 
pattern of Storm rain gauge brought out by me as a novelty some ten or 
fifteen years ago; and the anemometer is evidently copied from that pro- 
posed, it is believed, by Robert Hooke, in the InstruotiQns to Seamen in 
1667 (PhU, Trans,, Vol. 11., p. 158). It resembles closdy ihose devised 
of late years by Prof. H. WUd, and by the late Dr. Pr€H9tel, <^ Emden. 
Wild*s anemometer was originally constructed for use at the Swiss Stations, 
and has since been introduced extensively at the Russian Stations and 
elsewhere The principle of the instrument is that a vane brings a suspended 
plate perpendicular to the wind, and the force of the wind is measured by the 
extent to which the plate is blown from a perpendicular towards a hcmzontal 
position. This instance is, however, hardly as striking as ^e &et thai 
Mr. S. Gray, of Canterbury, in May, 1698, used to read his barometer by 
means of a cathetometer, similar in general outline to the one ereeted ik 
Kew Observatory about 20 years since. 

This ingenuity in the construction of instruments, and these repeated 
appeals for observers, produced but little effect ; for I do not think that a 
sii^e new station was started within 20 years afber Mr. Pickering's paper 
was published. The Royal Society did not even begin its own register until 
80 years afterwards, or 1774, and then it was short lived, for after 1781 the 
observations were neglected for several years. This was all the more 
remarkable, as it was in that very year that the Society received the invitation 
to join the Meteorological Society of the Pttlatinate in their grand and very 
suooeasfol organisation. Ptof. DanieU in his * Elements c/ Meteorology^* 
gives so fair and concise a history of this organisation, that instead of writing 
a fresh one I quote his account : — 

•< My friend, Mr. Howard, some time ago obliged me with a loan of some 
of the volumes of the Ephemerides of the Meteorological Society o/ the 
Palatinate : a work which, if it had been continued witii its ori^pnal spirit 
to the present time, would probably have left little to be desired m the way 
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of observation ; and whieh, even in its present state, would be found by the 
diligent inquirer to contain more data for a correct history of European 
weather thim all other works upon the same subject taken together. During 
a tour wluch I made in Germany, I succeeded in obtaining a complete copy 
of these Transactions, from their commencement in 1781 to their termination 
in 1792. As this record is very little known in this country, and in its 
complete state very scarce, I shall be excused for giving a short account of 
its origin, and that of a society which might undoubtedly afiford the most 
perfect model of a similar institution at the present day for promoting the 
Science of Meteoirology. 

" The Meteorological Society of the Palatinate was established in the year 
1780, under the auspices of the Elector Charles Theodore, who not only gave 
it the support of his public patronage, but entered with spirit and ability 
into its pursuits, and furnished it mih the means of defraying the expense of 
instruments of the best construction, which were gratuitously distributed to 
all parts of Europe, and even to America. 

" One of the &rst acts of the Association was, to write to all the principal 
tiniversities, scientific academies and colleges, soliciting their co-operation, 
and offering to present them with all the necessary instruments properly 
verified by standards, and free of expense. 

'* The offer was immediately accepted by 80 societies ; and the list of dis- 
tingoished men who undertook to maxe the observations shows the importance 
v^ch was attached to the plan, and the zeal with which it was promoted in 
every part of the Continent. Amongst those who, for the good of science, 
undertook and executed this daily drudgery, we find the names of Hemmer, 
Weis, Flann, Senebin, Bugge, Van Swinden, Eonig, Catte, Egel, Pictet, 
Toaldo, and Euler. 

** The Seeretary Hemmer appears to have been indefatigable in his exertions 
to perfect this truly princely plan of operations ; and even now, but little 
could be added to the- precautions taken in the preparations of instruments 
which he describes, or to the ample instructions for their use which he 
transmitted with them. Some idea may be formed of the comprehensive 
scale of the register, when it is known that it contains observations, three 
times in the day, of the barometer, thermometer, in the shade and in the 
Sim, hygrometer, magnetic needle, direction and force of the wind, quantity 
of rain and of evaporation, the height of any neighbouring water, the 
changes <^ the moon, the appearance of the sky, and the occurrence of 
meteors and of the Aurora Borealis. To these must be added, in some 
places, observations upon the electrical state of the atmosphere, upon the 
progress of vegetation, the prevalence of disease, changes of population and 
migration of animals. 

" The field of observation extended from the Ural Mountains in the East, 
to Cambridge in the United States in the West ; and from Greenland and 
Norway In tiie North, to Bome in the South. This range included also 
stations upon three hi^^h mountains in Bavaria, and upon the summit of St. 
Gothard. 

'' The observations of each year are summed up and compared with those 
wliich precede in copious and most laborious tables of mean and extreme 
lenUs ; and many very interesting essays upon various branches of meteo- 
rcdogy are interspersed throughout the volumes. Unfortunately for science 
the Secretary Hemmer died in the month of May, 1790, and from that time 
the Society appears to have languished, and finally to have become extinct 
amidst the troubles and the wars of the French Revolution.*' 

In the next paragraph Professor Daniell falls into a great error: he savs 
thai in these Manni^AiTn volumes he found '' the first exempUfioation of me 
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method of representing the oscillations of the barometer by a eurved line 
upon a scale.*' This is rather a droll error for an F.R.S., for if he had read 
only the publications of his own Society he would have found there a copper 
plate engraving of a barometer diagram for the whole year 1688-4, based 
upon observations made at Oxford by Dr. Plot ; and although this method is 
called <* plotting," I am not sure that the term is based upon the name of 
Dr. Plot, for Dr. Plot was not the originator of the method — that credit 
attaches to the name of Dr. Lister, President Roy. Soo. 

I pass over 40 years, from 1781, when the Royal Society allowed its 
register to be neglected, and when it failed to respond to the wise and hand- 
some offer of the Meteorological Society of the Palatinate, and I oome down 
to 1828. But although up to that time there existed no Meteorological 
Society or Association of any kind, I do not wish to imply that there were 
no series of observations being made ; there were many, e,g, I possess 26 
perfect records of the fall of rain in the year 1791, 20 for England, five for 
Scotland and one for Ireland — and at several of these stations barometric 
and thermometric records were kept— but there was no uniformity, no 
combination. 
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In the * Monthly Magazins' or * British Register' for February 1, 1828 
(Vol. 55, p. 70), in a notice of a meteorological record kept during a voyage to 
and from the southern hemisphere, the Editor said, ** Those general principles 
of the science of Meteorology , which yet, unfortunately, are wanting, and 
towards the attainment of which it seems to us surprising that no special 
society has yet been formed." 

Two months later — viz. in the number for April 1, 1828 (Vol. 55, p. 207) — 
the following letter appeared : — 

'* To the Editor of the * Monthly Magazine.* 

** Sir, — Among the numerous societies established in London for the en- 
couragement of tiie arts, the improvement of the sciences, and the diflfiision 
of knowledge, it had often excited my surprise that a Meteorological Society 
had not been formed ; it was therefore with very great pleasure that I found 
that you had experienced similar feelings. Allow me therefore to call the 
attention of the meteorologists of the metropolis and its vicinity to the pro- 
priety of forming such a society, which I have no doubt might be easily 
effected, and would be ably supported. 

"Of the increased interest which meteorological subjects have lately 
obtained, the latter numbers of your Miscellany are sufficient evidence ; and 
the improvement of the science would be the necessary result of the associa- 
tion of persons either skilled in, or attached to it. 

" Plaiced under the management of an active committee, and patronised, 
as it would most probably be, by some of the first characters of the country 
for rank and talent, the society must flourish ; and there can scaroely be a 
town or large village in the kingdom which would not afford a correspondent, 
who would be willing to transmit his observations to the society ; and thus 
many phenomena, which had been observed by some retired meteorologist, 
would become publicly known, and receive the attention which might be due 
to them. 

'* Through the numerous tables which would be obtained by these means, 
the temperature, dryness, or humidity, of different places would be more 
accurately known, and the observations would be rendered of more value, if 
made (under the recommendation of the society) with instruments of the 
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same eonstniction, and nnder circumstances as nearly similar as possible. 
From registers thus formed, the meteorologist would receive information and 
pleasure, the man of science amusement, and the valetudinarian benefit, by 
being able to select a residence where the climate suited his constitution, ~a 
thing of no small consequence, and no little difficulty in the variable tempera- 
ture of our native isle. 

<< James G. Tatem. 

'' Harpenden, St. Albans, February 20, 1828/' 

Six months later, the first meeting of the Meteorological Society was held, 
and I am glad to be able to give a Ml report of the proceedings and of the 
resolutions then adopted ; but as it would be very wearisome to read to you 
the details of each meeting, I have given them fully in an appendix, and will 
endeavour to treat only of the general history of the society. As regards 
this first meeting, it was held on October 15, 1828, at the London Coffee 
House, Ludgate Hill ; it was attended by Luke Howard, Thomas Forster, 
Dr. Birkbeck, and others, and was chiefly devoted to passing resolutions 
regarding the formation of the society, the terms of membership, &c. 
Meetings were held monthly throughout the session, which lasted till 
May 12. 

During this session I believe the following is a nearly perfect list of the 
members. Although very short, it contains many names which will not soon 
be forgotten : — 

Ad^ns, B. 

Allen, W., F.B.S. 

Birkbeck, Dr. (Founder of Mechanics* Institutes.) 

Bostock, John, M.D., F.L.S. 

Brayley, E. W., Jun. ^Afterwards of London Institution.) 

Brodie, B. C, F.R.S. (Afterwards Sir Benjamin Brodie.) 

Clutterbuck, H., M.D. 

CJolby, Col., R.E. (Director of Ordnance Survey.) 

Daniell, J. F., F.R.S. (Professor, King's College, and Inventor of 
Hygrometer.) 

De la Beche, H. T., F.R.S. (Afterwards Sir Henry, and Director of 
Geological Survey.) 

Forster, E. 

Forster, Thomas, M.B., F.L.S. (Author of Atmospheric Phenomena^ &c.) 

Harrison, Dr. E. 

Howard, Luke, F.R.S. (Author of ClinuUe of London^ &c.) 

Patterson, G. M., M.D. 

Pepys, W. H., F.R.S. 

Pereira, J. 

Roberts, C. J., M.D. 

Shearman, W., M.D. 

Taylor, Richard, F.L.S. 

Wilford, T. (Secretary.) 

After 1824 the Society languished, partly owing, perhaps, to the removal, 
about this date, of Li:^e Howard from Tottenham to his Yorkshire residence 
at Ackworth, near Pontefract. It was never regularly dissolved, but 
after about 1880 the Treasurer, Dr. Clutterbuck, declined to receive any 
more subscriptions. The expenditure of the Society up to this time had, 
however, been very trifling. One lithograph circular is the only publication 
of the Society belonging to this period known to me. Although therefore 
tlie greatest number of members had perhaps not exceeded 80, it is not 
Temarkable that both money and a fair supply of books had beou accumulated. 
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I can hardly believe that nothing was done between 1824 and 1882; bat 
I can find no record of anything ontil the automn of 1882, when several 
meetings were held, at one of which, on August 1, Dr. Birkbeck was appointed 
Treasurer in place of Dr. Clutterbuck resigned, and another held on 
August 27, when the late Treasurer reported that, all liabilities bdng dis- 
charged, he had a balance of £66, and a general meeting of the Society was 
convened to be held September 25, 1882, at the Mechanics* Institute, 
Southampton Buildings — 

1.) To authorise the Treasurer to purchase £75 New 8 per Cents. 
To authorise the Council to o£fer two prizes of £50 and £25 Stock 
respectively for the best and second best essay on some subject of 
meteorological research to be chosen by the Council. 

The summons for this meeting is signed by the original Secretary 
(Mr. T. Wilford), and it may have been his last act in connection with the 
Society, for shortly afterwards he became ill, went to Madeira, and died 
there. 

Excepting that the money was invested as proposed, I have been unable 
to ascertain what was done at that meeting ; and during tiie subsequent four 
years I can trace no action on the part of the Society, except that the new 
Treasurer (Dr. Birkbeck) continued to draw the dividends on the above 
mentioned stock. 

During the year 1886 several letters and articles appeared in *' Loudon's 
Magazine of Natural History '* dwelling on the desirability of meteorological 
observers combining for the purposes of mutually promoting the advance- 
ment of the science ; several of these letters were by a Mr. W. H. White, 
who, during the following six or seven years, will be found to have taken an 
active part in the work of the Society. Another of the writers was Mr. J. 
G. Tatem, who, as we have already seen, may be regarded as the founder of 
the first Society. Mr. White seems to have been ignorant of the existence 
of the original Society, and even Mr. Tatem says, '* I was or am a Member 
of the Meteorological Society founded in 1828 ;*' and then he goes on to 
explain that he uses the queer expression " I was or am '* because he did 
not know whether the Society was in existence or not — ^had or had not 
been dissolved ; all he did know was that the Treasurer had refused his 
proffered subscription. Later on, however, he received a letter from Dr. 
Birkbeck, who, writing as President, said, ** The Meteorological Society of 
London has not been dissolved ; but has only sunk into a state of rest, not 
from the want of pecuniary means to effect the objects of the Society, as 
some have imagined, but, apparently, firom a want of zeal in some of the 
members to carry into effect various important objects.*' 

On November 15, 1886, a meeting was held at which the Society was 
revived, Mr. W. H. White was appointed Secretary, and regular meetings 
were resumed. I have collected from very various sources records of what 
was done at these meetings, and I am glad to say that the record of Proceedings 
is much more nearly complete than I had the remotest expectation of making it. 
I do not pretend to give references, for that would be too laborious, but I 
may say that besides the publications quoted in the Bibliography in the 
Appendix, and besides the MSS. in the Library of the MeteorologieiEd Society, 
I have drawn upon Loudon's Annals, the * Literary Gazette,* the * Britannia* 
the ' Gardeners* Gazette,* the < Athenmim * and I think one or two other 
serial works. Where dates are given, but no details appended, the date is 
that fixed for a meeting at which I can find no record of what was done. 
During the Session 1886-7 thirty members joined the Society, among them 
one who afterwards, unfortunately for meteorology, turned his brilliant 
talents in another directioui I mean John Buskin, of whom I shaD have 
to speak again. 
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For the ensuing season 1887*8 regular cards of meetings were issued and 
the Society became more systematio^y worked. 

In the early part of the year 1888 several men of great eminence joined 
the Society, e>g, Gapt. Sir John Boss and Sir J. F. W. Herschel, both of 
whose names appear on the Council in 1888 and 1889, but I cannot find that 
they attended any of the meetings. At this time also a very energetic and 
perhaps able, but certainly not prudent, young man joined the Society and 
immediately assumed a prominent position on its council. 

Mr. B. G. Woods being engaged in the manufacture of Meteorological 
instruments, naturally felt the importance of the Society possessing stancburds 
of its own ; and hence induced the Council to order J650 worth, the chief 
item being 40 guineas for a << large standard barometer with glass cistern 
containing 701bs. of mercury, with attached thermometers and extra mount- 
ings,*' which barometer was said to give readings corrected for capacity, 
capillarity and temperature 1 This barometer was far behind the period at 
which it was made, for Fortin*s pattern had been engraved two years previously 
in the < Penny Cyclopcedia,* and Jones's, with leal£er bag and ivory point had 
been known for nearly twenty years — ^I may as well finish the history of this 
barometer at once. Three years after it was made, the Society sold it for 
the value of the mercury it contained. It was emptied of its 66 lbs. (not 
70 lbs. as stated) of mercury, and the frame was put into store. Finding 
that Mr. Casella still had it, I asked him to send it down for examination 
this evening, and he desired me to say that it was quite at the disposal of 
the Society if the Fellows cared to preserve so eccenmc, if historic, an in- 
strument. In his name, therefore, I have the pleasure of presenting it to 
the Society. 

This expenditure for instruments and sundry smaller items naturally led to 
the sale, on August 7th, 1888, of £50 out of the £15 stock. 

Application was made to the Boyal Society for permission to compare the 
Instruments of the Meteorological Society with the Boyal Society Standards, 
and leave was granted on March 80th, 1888. 

Up to this tmie, however, nothing had been printed, and on February 9th, 
1888, one of the original members complained that ** the Society has been 
revived 16 months, and all that the members have received is a book of rules." 
But ttie Council were preparing a volume of TramacHojis, although it was not 
published until March 25th, 1889. A copy of this is already in the Society's 
library, and it is not at present at all an expensive book to buy, although it 
was originally published at two guineas. The frontispiece to this volume is 
entitled < TabuLBMeteorologicaa, 1887,' and is a marvellous piece of engraving; 
it must be seen to be understood, and therefore I must dismiss it with a very 
few words. It is circular, about 2 feet across, it contains the daily observations 
throo^^ut the whole year at eight stations, the information respecting each 
day iarms a radius of the circle, and as there are 860^ in a circle and 866 
days in a year, it is obvious that practically the arc appropriated to each day 
amounts to 1^. There is a regular series of symbols for the state of weather, 
the directi<m of the wind is given by letters, and the pressure and tempera- 
ture by curves, different kinds of lines being appropriated to each station. 

As to the book itself, there is no denying that it was, on the whole, 
a creditable production. As a copy is in the Society's Ldbrary and therefore 
aeeessible to all the Fellows, I will mention only one point which might be 
overlooked by casual readers. There is an article entitled ''Bemarks on the 
present state of Meteorological Science, by John Buskin, Esq., of Christ- 
Ghmrch College, Oxford," from which I must quote two paragraphs, written, 
be it remembered, nearly half a century since. 

*' There is one point, it must now be observed, in which the science of 
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meteorology differs from all others. A Galileo, or a Newton, by the un- 
assisted workings of his solitary mind, may discover the secrets of the 
heavens, and form a new system of astronomy, A Davy in his lonely medi- 
tations on the crags of Cornwall, or, in his solitary laboratory, might discover 
the most sublime mysteries of nature, and trace out the most intricate com- 
binations of her elements. But the meteorologist is impotent if alone ; his 
observations are useless, for they are made upon a point, while the specula- 
tions to be derived from them must be on space. It is of no avail that he 
changes his position, ignorant of what is passing behind him and before ; he 
desires to estimate Uie movements of space, and can only observe the 
dancing of atoms ; he would calculate the currents of the atmosphere of ihe 
world, while he only knows the direction of a breeze. It is perhaps for this 
reason that the cause of meteorology has hitherto been so slightly supported; 
no progress can be made by the enthusiasm of an individual ; no effect can 
be produced by the most gigantic efforts of a soHtary intellect, and ihe co-opera- 
tion demanded was difficult to obtain, because it was necessary that the 
individuals should think, observe, and act simultaneously, though separated 
from each other, by distances, on the greatness of which depended the 
utility of the observations. 

**The Meteorological Society, therefore, has been formed, not for a city, 
nor for a kingdom, but for the world. It wishes to be the central point, the 
moving power, of a vast machine, and it feels that unless it can be this, it 
must be powerless ; if it cannot do all, it can do nothing. It desires to have 
at its conunand, at stated periods, perfect systems of methodical, and 
simultaneous observations ; it wishes its influence and its power to be omni- 
present over the globe, so that it may be able to know, at any given instant, 
the state of the atmosphere at every point on its surfEice. Let it not be 
supposed that this is a chimerical imagination — ^the vain dream of a few 
philosophical enthusiasts. It is co-operation which we now come forward to 
request, in full confidence that, if our efforts are met with a zeal worthy of 
the cause, our associates will be astonished, vndidduaUy^ by the result of 
their labours in a body. Let none be discouraged, because they are alone, 
or far distant from their associates. What was formerly weakness, will now 
have become strength. Let the pastor of the Alps observe the variations of 
his mountain wii)ds ; let the voyager send us notes of their changes on the 
surface of the sea ; let the solitary dweller in the American Prairie observe 
the passages of the storms, and the variations of the climate ; and each, 
who alone would have been powerless, will find himself a part of one mighty 
Mind — a ray of Ught entermg into one vast Eye — a member of a multitu- 
dinous Power, contributing to the knowledge, and aiding the efforts, which 
will be capable of solving the most deeply hidden problems of Nature, 
penetrating into the most occult causes, and reducing to principle and order, 
the vast multitude of beautiful and wonderful phenomena, by which the 
wisdom and benevolence of the Supreme Deity regulates the course of the 
times and the seasons, robes the globe with verdure and fruitfulness, and 
adapts it to minister to the wants, and contribute to the felicity, of the 
innumerable tribes of animated existence.*' 

I make but one comment on these paragraphs. They show you the view 
of Meteorology taken not by a Buskin, but by the Buskin. 

There are many other remarks in the volume which call for comment, but 
I must pass them all. I may, however, just mention that the use of the 
dry and wet bulb thermometer is recommended, and the establishment in 
every country of a central Government Meteorological Office, and a description 
is given of Uie enamelling the back of thermometer tubes. This is based 
upon a letter from Mr, Woods, dated September iih, 1888| where he says : — 
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" I have introdaced a narrow streak of white enamel a little wider than the 
bore of the tube, immediately behind the thermometer, but forming a part 
of the glass cane.'* 

Any one who is familiar with the cost of printing and will examine this 
volume of Transactions, wDl readily see that it must have been very costly. 
The expense was to be borne jointly by Messrs. Smith, Elder, & Go. and the 
Society, the latter undertaking to purchase 100 copies, i.e. to pay £210 for 
them, but eventually Messrs. Smith, Elder, & Co. agreed to accept 25 per 
cent, less, or £151 10s. Od. The Society had been spending very freely, 
and had been looking rather to the number of names on the list of Members 
than to the regularity with which they paid their subscriptions. With however 
apparently little heed to the load of debt resting upon them, the Council in 
June, 1889, took rooms in Bartlett's Buildings, Holbom, moved their large 
barometer there (costing another £5), and continued their meetings. But 
Mr. Woods had gone abroad, Ldeut. Morrison (Zadkiel) was influential with 
the Council ; Mr. W. H. White, the Secretary, also devoted much time to 
planetary, &c., influence ; and for two or three years the Society seems to 
have done little except print 58 pages of Proceedings, sell out the remainder 
of its capital, and pay the publishers of the Transactions JSIO, out of their 
claim of J^157. About this time, however, three new names came to the front, 
▼iz. that of one of the Presidents of our own Society (Dr. Lee, F.B.S.), who 
for some years held at intervals the office of Treasurer, Lord Bobert 
Grosvenor, now Lord Ebury, who accepted the Presidency, and for several 
years rendered great assistance to the Society, contributing observations, 
supplying funds, personally presiding over the meetings, and offering much 
private hospitality to the Council, and lastly Mr. J. W. Gutch, who became 
Treasurer and continued in office till the dissolution of the Society. 

Under Mr. Chitch's auspicQS the Society resumed publication and issued 
in 1840 the Proceedings of Sessions 1888-40. Li this year also the Society, 
although much in debt, took rooms at Bedford Street, Covent Garden. 

Daring 1841 Mr. Gutch was arranging for the issue of the ' Quarterly 
Journal of Meteorology,* of which the first number appeared January 1, 
1842, and in which will be found the prototypes of the tiEibles subsequently 
compiled for so many years for the Registrar-General by Mr. Glaisher. 
Mr. Gutch undertook personally the pecuniary risk of ^is publication, 
except that the Society undertook to obtain 200 subscribers, an undertaking 
which it did not carry out. And I ought here in fairness to state that many of the 
difficulties of the early Society are distinctly traceable to the absence of those 
postal facilities which we now enjoy , without realising their immense utility. 
The Post-office has done as much to foster science as the British Association 
itself. That however is a digression. Shortly before Midsummer, 1842, 
the Society moved again, this time to 17 Old Bond Street, and the meetings 
were fairly well attended, but the Society was adding to its liabilities, 
Mr. Gutch was losing by every number of the * Quarterly Journal^* and so in 
the summer of 1848 the ' Quarterly Journal,' and the meetings of the Society, 
ceased. Here, however, to the great credit of many of the members, the 
history of the old Society does not end. It was in debt something like 
i^OO, and a number of the members, at the suggestion of Lord Robert 
Grosvenor and Mr. Gutch, paid subscriptions for three or four years in 
advance, so that I beheve the Society at its dissolution had dischuged the 
whole of its liabilities. 
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SOCIETY OF LONDON 1828—1848. 

SESSION 1828-.24. 
1828, October 16. A meeting was held at the London Coffee House, 
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Lndgate Hill, on Wednesday, the 15th instant, to take into consideration the 
propriety of forming a Meteorological Society. Among the gentlemen present 
wore Drs. T. Forster, Glutterbuck, and Shearman, Mr. Luke Howard, &c. : at 
eight o'clock the chair was taken by Dr. Birkbeck, when the following resolu- 
tions were agreed to : — 

1. That the formation of a Society to promote the advancement of 
Meteorology, have the cordial approbation of this meeting. 

2. That a Society be formed to be called '' The Meteorological 
Society of London." 

8. That the business of this Society shall be conducted by a 
President, Vice-Presidents, Treasurer, Secretary and Council ; and that the 
number of Vice-Presidents and members of the Council be determined at a 
subsequent meeting. 

4. That Mr. Thomas Wilford be requested to officiate as Secretary 
to this Society (pro tempore), and that he be authorised to send a printed 
summons to aUend the next meeting to each person who shall become 
a subscriber. 

5. That an annual subscription of two guineas be paid in advance 
by every member of this Society. 

6. That those gentlemen present who are inclined to become members 
of this Society, do now send their names to the Secretary to be enrolled. 

7. That a Committee of three members be appointed in conjunction 
with the Secretary, to draw up an account of the Society's proceedings this 
evening. 

8. That scientific men throughout the United Kingdom be solicited 
to co-operate with this Society, and to transmit communications to it ; and 
that thiis Society will always be ready to receive meteorological observationB 
from the cultivators of science throughout the various quarters of the globe. 

9. That no other qualification be required to constitute eligtt>iHty 
to this Society than a desire to promote the science of Meteorology. 

10. That after the next meeting the election be by ballot upon the 
proposition of three, and that a majority of members decide. 

11. That this meeting do ad|joum to the 12th of November next, 
to meet at the same place and hour. 

1828, November 12. The second general meeting was held in pursuance 
of the resolutions agreed to on October 15, and was very numerously and 
respectably attended. 

Dr. Birkbeck having been called to the chair, the business of the evening 
commenced by the admission of a number of new members, among 
whom were W. Men, F.R.S. ; W. H. Pepys, F.R.S. ; B. C. Brodie, 
F.R.S. ; H. T. De la Beche, F.R.S. ; G. M. Paterson, M.D., M. Asiat. Soc. 
Calcutta, &c. 

The Society then proceeded to the election of a Council and Officers ; 
when the following gentlemen were appointed : — 

President. — George Birkbeck, M.D., M. Ast. Soc, M.G.S., &c. 

Council. — John Bostock, M.D., F.R.S. ; Thomas Forster, M.B., F.L.S. ; 
William Shearman, M.D. ; C. J. Roberts, M.D. ; Luke Howard, F.R.S. ; 
J. F. Daniell, F.R.S. ; Richard Taylor, F.L.S. ; E. W. Brayley, jun. 

Treasurer. — Henry Clutterbuck, M.D. 

A provisional draft of regulations for the government of the Society 
having been read, it was referred to a committee for revision, and the Society 
then adjourned. 

1824, January 14. The third general meeting was held, and the code of 
regulations, as revised by the Coaunittee, was adopted by the Society. 
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The meeting was then resolved into an ordinary one, and the Committee 
appointed by the Council to consider and report upon the best means of 
establishing correct and complete series of Meteorological Observations pre- 
sented theur preliminary report. They urged that the first and principal 
object of the Society was to obtain accurate and comparable observations of 
atmospheric phenomena from all parts of the world ; and after adverting to 
the advantages which would result from the general adoption by meteorolo- 
gists of instruments graduated upon the same scales, to be examined by all 
at the same hours, and the results noted upon the same plan, they proceed as 
follows : — 

'* The Committee are, however, aware that there are many and weighty 
difficulties in the way. of such an arrangement, and that much time would 
necessarily be required for their consideration and discussion ; they therefore 
recommend that unmediate measures be taken to procure correct registers of 
comparable observations from different parts of Great Britain and its 
colonies, as well as from other parts of the world, with instruments graduated 
to the conmion scales. To effectuate this purpose with advantf^e, they 
consider it absolutely necessary that the Meteorological Society of London 
should set the example of the requisite precision by establishing a Meteoro- 
lo^cal Observatory in the metropolis, or its vicinity, and instituting oper- 
ations to be conducted with undeniable accuracy, and with instruments of 
standard ezoellence.*' 

A paper was also read '* On the Natural History and probable Causes of 
the Venial Winds of the North of England, as they prevail in Westmore- 
land;" by John Gon^, of Kendal. This p^>er was, sixteen years afterwards, 
printed in Vol. I. of the Transactions, p. 67. 

1824, February 11, and 1824, March 10. The following papers were 
read: — ^Dr. Bumey, **0n the Results obtained at Gosport Observatory; " 
Luke Howard, F.B.S., '< On some curious Effeets of the Radiation of Heat ; " 
and Dr. Thomas Forster, *< On the variations of the Reflective, Refractive and 
Dispersiye powers of the Atmosphere." Time did not allow the reading of 
this paper to be concluded, and it was therefore resumed at the meeting on 
March 10. After some general remarks Dr. Forster proceeded to divide his 
Bubjeet, and to ascribe the daily and seasonal variation in the refructive 
power of the atmosphere chiefly to the quantity and nature of the aqueous 
vapour diffused in the air, supporting that opinion by various astronomical 
observations. In observing the planets and brightest stars through prisms, he 
found the spectrum less oblongated, whilst the red colour was more distinctly 
apparent, at the period of the vapour point [I suppose this means at the time 
of greatest humidity] than at almost any other time of the same nights. On 
other occasions, at the same period of evening, the violet and in general the 
eoknDB of the most refrangible rays were most conspicuous and the spectrum 
uras more oblongated than ordinarily. Dr. Forster at length ascertained 
that the greater prevalence of red in the spectrum, uniformly accompanied 
that state of the atmosphere when the cirro-stratus diffused itself, after sun- 
set ; while the more oblongated spectrum, with the violet and most refrangible 
colours, attended an atmosphere in which the condensing vapours assumed 
the form of stratus. He inferred from these and other observations that the 
changes in the qualities of the diffused vapour in the air must produce great 
variation in the atmospherical refraction. In the second section of his paper 
be suggested that local circumstances may produce great variation in the 
mean refractive power of the atmosphere at different places ; and that thence 
the discordances in the places assigned to the fixed stars in different catalogues 
may have arisen. In the third section, entitled '* Of Varieties in the Com- 
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position and Nature of the Light of different Stars, considered as still fhrther 
varying the Effects of Atmospherical Refraction, Reflection and Dispersion,** 
Dr. Forster detailed a number of minute observations upon these varieties, 
inquired into their causes, and concluded by relating experiments upon the 
decomposition of the light of the moon, the planets, and certain fixed stars. 

Dr. Forster also read a note upon a remarkable local intensity of frost, 
between January 14 and 15, 1820, at Hartfield, near East Ghrinstead, Sussex. 
At 10 p.m., on the 14th, an outdoor Fahrenheit thermometer exposed to NE 
was at zero, and at 11 p.m.' at — 5^. Some time between 1 and 8 a.m. on 
the 15th the temperature fell to — l(f as shown by a Six's thermometer, it 
then gradually rose, and at midnight of 15th- 16th it was 28^. A thermometer 
exposed to the NW indicated 1^ higher on each occasion. Dr. Forster 
received only one notice of a distant observation, viz. one of zero indoors at 
Canterbury, and it was reported at the meeting that the same point was 
reached indoors at Hatfield. 

[To this I may add that at Bromley-by-Bow and at Plaistow the tempera- 
ture out of doors only fell to zero, and at Tottenham the lowest point was 
— 0°*5, at Greenwich, according to Belville (but whether from his own 
observation, or from one by Robertson, I do not know) the lowest reading 
was 8^. At Thetford, Norfolk, the minimum was reported to be 7^. — G.J.S.] 

1824, April 14. At this meeting Luke Howard, F.R.S., read a note " On 
certain Phenomena of the late cold weather." 

1824, May 12. The concluding meeting of the session was held, and E. 
W. Brayley read '* An account of the Principal Phenomena of Igneous 
Meteors which were observed in 1828.*' 

There is here an interval of twelve years , during which I can find no record 
of any public meetings of the Society, 

SESSION 1886-87. 

1886, November 15. Meeting held at the Mechanics* Institute, South- 
ampton Buildings — Dr. Birkbeck, President, in the Chair. The first resolu- 
tion was ** That the Society resume its meetings.** Owing to the length of 
time since the previous meeting, there were several vacancies on the Council ; 
the following elections therefore took place : — Mr. C. Shearman, as Treasurer, 
vice Dr. Clutterbuck resigned ; and Mr. W. H. White as Secretary, vice 
Mr. T. Wilford, now resident in Madeira. 

Rules as to the admission of members were passed. 

Dr. Birkbeck read a very interesting paper by Prof. H. W, Dove, of 
Berlin, ** On the various Winds and their causes.** 

1886, December 18. Dr. Birkbeck in the Chair. Several members elected, 
and communications were read respecting the hurricane of November 29th 
from Dorset, Buckingham, Bedford, Warwick, Belfast, Edinburgh, &c. — In 
Dorsetshire it was terrific, in Warwickshire slight, and in Edinburgh it was 
not felt. The evidence collected went to show that *< it was a species of 
whirlwind, which had passed over the Atlantic in the form of an elliptic or 
parabolic curve.'* 

1887, January 10. Meeting at Mechanics* Institute. 

1887, February 14. Meeting. Paper read by Mr. Ruskin, ** On the 
formation and colour of such Clouds as are caused by the agency of Moun- 
tains.'* Except the statement that this Paper contained the results of 
observations made in Switzerland, no record of it has been found. 

1887, March 14. Anniversary Meeting. Dr. Birkbeck in the Chair. No 
report read, nor any Papers of importance. The only thing done seems to 



PBESIDEMT^S ADDBBSS. 77 

have been the reading of a new set of roles, which were adopted and ordered 
to be confirmed at the next meeting. 

1887, April 11. Meeting. 

1887, May 9. Meeting at Mechanics' Institute. Dr. Mclntyre in the Chair. 
Two memb^ elected. A Paper was read by Capt. (afterwards Admiral Sir) 
John Boss, *' On the Winter of 1887, in Wigtownshire,'* in which he stated 
that, though severe everywhere else, it had been exceptionally mild there ; 
he had had great difficulty in filling his ice house. 

1887, June 18. Meeting at Mechanics' Institute. Dr. Birkbeck in the 
Chair. This being the last meeting of the Session, an interim report was 
read, whenee it appeared that since the revival of the Society in November 
1886, thirty new members had joined, and nearly 50 Papers had been read. 

SESSION 1887—88. 

1887, December 12. Meeting at Mechanics' Institute. Dr. Birkbeck in 
the Chair. This meeting was chiefly devoted to exanmiing the new standard 
instruments made expressly for the Society's own observations, and for 
verifying the instruments of the observers throughout the counky. The 
barometer was described as follows : — 

*' The Society's Standard barometer (made by Mr. Cameron*) is a magni- 
ficent instrument, the proportion of the calibre of the tube to that of the 
cistern being as 1:50 ; a proportion which at once obviates the correction of 
eapillaiy attraction. The thermometer and hydrometer have been constructed 
with equal care." 
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in charge of the Australian expedition, was read. 

** The Island of Tenerifie," says Lieut. Chrey, *' is of volcanic origin ; and 
as its filmed peak is at the present moment, and has been since the island 
was known to Europeans, in a state of solfata^, I entertained a hope that if 
a series of observations had been made they might possibly throw some light 
npon the influence that volcanic action exercises upon atmospheric 
phenomena." 

Lieut. Chrey ascertained that the late Dr. Savinon, of Laguna, a town on 
the Island of Teneriffe, about 1,800 feet above the level of the sea, and three 
mileB finom the shore, had made a series of thermometrical observations 
during a period of eight years (fix)m 1811 to 1818 inclusive) without an 
intenmpticm of a sin^e day, firom which observations a mean of the whole 
year was obtained of 62°'7 Fahr., and 68°-7 Fahr. the mean of July, the 
month of Lieut. Qrey's visit to the island. 

The quantity of rain which fell at Teneriffe in 1812 was 19*88 inches, of 
whieh 6*84 inohes fell in January in twenty-four hours. In 1818, 25*22 



In Dr. Savinon's MSS. the following particulars are recorded of a tempest 
of wind and rain which visited the Canary Islands in the night between the 
7th and 8th of November, 1826. In the Island of Teneriffe alone (though 
mneh damage was done in all the islands^ there were 811 houses destroyed 
mod 114 houses ruined, 248 persons kiUed, and 1042 animals destroyed. 
Thns may be seen the fdry with which these storms sometimes rage.f 

1888, February 18. Meeting. Dr. Lee in the Chair. One member 

* But it bean the name of B. Carr Woods as maker, 
t See l^fuattioni MUeorolcgieal SocUtyt VoL L p. 78, 
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elected. This meeting is memorable as the one at which the first enamelled 
tube thermometer was exhibited. It is thus mentioned — *< Among the new 
inventions was an improved thermometer^'' by Mr. R. C. Woods, calculated 
to show the temperature at any hour of the night without the aid of artificial 
light ; and then it is fiirther described in detail as follows : — 

'* This instrument contains a narrow streak of white enamel, introduced 
into the cane of ihe thermometer immediately behind the tube." 

A Paper was also read, by Mr. J. G. Tatem, <* On the extraordinary 
severity of the frost of January, 1888, at High Wycombe." The mean 
temperature of the month was 25^*6, which was 8^*8 below the coldest of 
the previous 14 years. The lowest temperature was 1^ on the night of the 
19th, i.e. on January SOth, according to modem record. 

1888, March 18. Anniversary Meeting. Dr. Birkbeck in the Chair. Two 
members elected. The Report stated the Society to coniust of 66 members, 
besides Associates and Honorary Members — ^to be in every respect in a 
flourishing condition, and that 58 Papers had been read at the meetings 
during the session. [I think that their number must have largely exceeded 
their importance.] About 80 volumes had been presented to the Society, and 
also some valuable instruments. Several Papers were read, but, probably, 
the most important was one by Mr. Marshall, of Kendal, " On the Tempera- 
ture of January, 1888." The mean temperature of the month was 80^*6, 
being the lowest for at least 15 years. The minimnm temperature occurred 
three times— viz. 18° on the 18th, 19th, and 20th. In Sheffield on the 
20th the temperature fell to — 5°. 

1888, April 10. Dr. Birkbeck in the Chair. Four members elected. 
An int^esting Paper, *'0n the cold of January last, as ei^»erienced at 
Brussels," communicated by Prof. Quetelet, Secretary to the Royal Academy 
of Brussels, was read by the Secretary. The extreme cold, which occurred 
on the 20th of the month, was 5° Fahr. This was the coldest January since 
1828, the lowest point of which was stated by M. Quetelet to be 1^ Fahr. 
M. Crahay noticed the thermometer at Maeslncht on the same day to s£uQd 
at 9i° below zero. 

A short Paper was next read from Prof. Wartmann, (Geneva, giving an 
account of an atmospheric bow, which was seen on the 12th February, 1887i 
in perfectly serene weather ; it exhibited all the colours of the rainbow in a 
very distinct manner, but it did not appear in a vertical position like the 
ordmary rainbow, but inclined to the pUuie of the earth ; it did not partake 
in any degree of the nature of a halo. It became visible at 5 minutes past 
10 a.m., the sun shining with all its brightness, and lasted till 45 minutes 
past 10 a.m. It was not accompanied by any parhelia, nor was there any 
i^pearance of doud tiU half-past 11 a.m., when a few light douds were seen 
passing in the superior strata of the atmosphere ; the afternoon was over- 
cast without rain. 

1888, May 8. Meeting. Dr. Mdntyre in the Chair. One member elected. 
Several Papers read. Ii&. S. MarshaU, *<Qn the Rainfall of Kendal, com- 
pared with that in other places." The author gave the following as mean 
values : — ^Kendal 57 inches, Plymouth 46^, Lancaster 45, Ludguan Penzance 
41, Selbome, Hants, 87, Liverpool 84, Manchester 88, Nottingham 82i, 
Chichester 82, Bristol 29, Chatoworth 27i, Ferriby (North Lincoln) 27, 
Norwich 25}, London 28. 

The author called attention to the general agreement of these values with 
what might have been expected considering that our great supply of vapour 
comes from the Atlantic, and considering also the condensing properties of 
mountain ranges. Mr. Marshall also called attention to the &ot that great 
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ndnfallg luniany took place over hard geological formations, and pointed out 
that if that were not the case serious injury would have resulted. 

The other Paper was by Mr, R. C. Woods, and was entitled, " Directions 
for making Meteorological Observations on Land or at Sea." [This Paper 
seems to me rather a disingenuous rechaufe of Sir John Herschers Itistruc- 
Hans far making and registering Meteorological Observations.] 

A remarkable, but certainly not very scientific instrument, was exhibited 
by the maker — this same Mr. Woods ; it was a standard thermometer for 
the observer at High Wycombe ; it was 8 feet long, had a brass scale 
divided to tenths of degrees Fahrenheit, and contained about three pounds 
of mercury! The report does not say how bng this tremendous bulb 
required to come to the true temperature. 

1888, June 19 (instead of 12). Dr. Birkbeck in the Chair. One member 
elected. Dr. Lee presented a series of eight years' consecutive observations, 
kept at his seat at Colworth, Beds. [Now in our Library.] A letter was 
read from Sir John Herschd, recommending that the solsticial observations 
be made for only 25 hours instead of for 87. Lieut. Morrison described a 
storm in London on May 81, which he had ** predicted from the square of the 
Sun to Jupiter." I may here remark that although the Society did not itself 
publish any Astro-meteorological Papers, the Secretary, Mr. White, did so, 
and, as the above shows, Lieut. Morrison was allowed to bring forward his 
&mi views. There is evidence to show that these facts seriously damaged the 
Society, more than one member resigning on that account. 

SESSION 1888—89. 

1888, November 18. Mr. J. Reynolds in the Chair. A Paper was read by 
Messrs. C.Qreen and Bush, *' On results obtained in three Balloon Ascents." 
Mr. Chreen considered that usually the upper current is from NW. The 
greatest speed at which he ever travelled was 97 miles in 58 minutes, but 
60 to 80 miles per hour was not unusual. A Paper was also read by 
Mr. J. H. Maverly, of Gtosport, <* On the Philosophy of the Aurora Borealis," 
in which he called attention to its relation to magnetic disturbances, and 
also stated that " the effects of aurora boreales are rain and wind, which 
generally come on within 24 hours after their disappearance." 

1888, December 11. Dr. Lee, F.B.S., in the Chair. One member 
elected. *' On the abating of the E wind with the declining sun, and on an 
increase of the wind in tidal rivers just before high water," by Mr. J. G. 
Tatem. The oljeot of this Paper was merely an inquiry as to tiie cause of 
the above occurrences. Mr. Tatem stated that daring tiie seven years prior 
to December 81, 1887, the wind at High Wycombe blew from the eastward 
on 240 days» 98 of which were in the four winter months, and in all these 
eases he believed that the violence abated about or after sunset, and the 
breezes returned again after sunrise next day. '' On a Lunar rainbow on July 
29, 1888, by Mr. B. 0. Woods,* the only noteworthy feature was that the 
moon had only just passed its first quarter. Lxmar rainbows are rare, 
exeept at or near full moon. 

« On a remarkable Storm of Wind at Dundee, October 11, 1888," by Mr. 
W. Gardiner, junior. [This seems to have been so similar to the Tay Bridge 
storm that I quote the report verbaHm,"] << This gale reached its maximum 
between 6 and 8 p.m., when it blew a perfect hurricane in fearful gusts. 
The streets were strewed with chimney-cans, slates, tiles, &c., and houses 
nnioofed. At Aberdeen the gale was most violent from 4 p.m. till midnight, 
with torrents of rain. A woman was killed by the storm near Huntly 

* Trantaetiant Mitiorohgieal Soeiety, Vol. L p 138. 
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(Aberdeenshire). At Stonehaven (Aberdeenshire) the storm was accom- 
panied by hail ; the chimney stalk of the gas works was blown down, and 
scarcely a stack of com left standing. Along the banks of the Urie and at 
Fettercsso, and Donnottar, Kincardineshire, great numbers of trees were 
either broken or torn up by the roots. At Berrie the slates and tiles were 
blown down, windows battered in, and doors and gateways of inclosores torn 
from their hinges. At Montrose the stately and beautiful suspension bridge 
was destroyed.* At Arbroath the chimney stalk of a machine manufactory 
was levelled with the ground. At Kirriemuir, Forfar, the spire and four or 
five feet of the steeple of the Episcopal chiapel were blown down. At Cupar 
five houses were unroofed, trees torn up, and com was scattered about. At 
Edinburgh a chimney on the Castle Hill fell, and four or five vessels were 
lost on the coast.*' 

1889, January 8. Dr. Mclntyre in the Chair. Mr. J. H. Maverly read 
a paper ** On the peculiar weather at Gosport in December, 1888.'' The most 
noticeable feature was a violent hailstorm, agglomerated masses of clear ice, 
some nearly an inch in diameter, and others between two and three inches 
long. It was considered that about 8,000 panes of glass were broken in 
Gosport and the vicinity. The Secretary submitted a table, based upon 
Captain Back's observations in 1886 and 1887, made between lat. 59^ 50' 
and 65"" 49' N, and between IT" 46' and 880 44' w, from which it appeared 
that the mean temperature of the winter months was — 14°. a 

1889, February 12. Dr. Mclntyre in the Chair. Two members elected. 
Papers, mostly unimportant. Mr. Gutch reports mean results for Swansea, 
but as he had observations for only a very few years (three, I think) they 
are of little value. 

1889, March 12, Anniversary Meeting. Dr. Mclntyre in the Chair.. The 
Annual Report was read, but is not printed in the Proceedings. The following 
papers were read : — '* Summary of Meteorological ObservationB at Malwan, 
in India, and at Gotacamund, on the Neilgherry Hills," by M%jor Qervis, 
F.B.S. This was based on observations during the four years, June 1, 1829, 
to May 81, 1882. The station was 7,800 feet above sea level, and the mean 
temperature for the four years was 55^*8. This summary was accompanied 
by a very important table showing a continuous series of observations, made 
hourly, day and night, during a period of seven months. '* On the effect of 
the frost of January, 1889, upon vegetation at Alton, Hants," by Mr. W. 
Curtis, jun. From this paper it appeared that young plants suffered much 
less injury than old ones, and that laurels were genendly killed nearly to the 
ground, except upon the highest and most exposed situations, where they 
were scarcely iigured at all. 

1889, April 9. Dr. Mclntyre in the Chair. Two members elected. 
Several papers read, and the only one claiming notice is as a curiosity, 
'< On the original and proximate cause of rain," by Lieut. Morrison. I only 
report this as a neat specimen of hypothesis run mad. '* In this paper it 
was shown that the quantity of water evaporated exceeds the quantity frJlen 
in the shape of rain, in the ratio of 100 to 88. And in order to account for 
the remaining 17 per cent. Lieut. Morrison said it appeared to him that as 
the law of decomposition of water by the electric fluid is proved to be in 

* Thifiword is rather too fitrong. Aooording to 'Wilson's Jfi^MrioZ OatetUen^ 
Seotlandt' this bridge was 482 ft. between the piers, 26 ft. wide, and cost £20,000. 
During a feajrfnl gale in October, 1888, about two-thirds of it was torn np, destroyed, 
and thrown into Uie river, but the main chains were nninjured, and the roadway was 
reoonstracted on an entirely new and substantial plan by iir. J. M. Bendsll, Ji., at a 
ooit of £8,000. 
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exact ratio of the quantity of ebetricity which traverses the water, and as 
electrical currents are known to exist in the atmosphere, and must therefore 
traverse the water suspended therein, much of that water hccomes decom- 
posed ; and while the hydrogen ascends to perform its task in the superior 
regions, the oxygen descends to supply tiiat demand which animal and 
vegetable existence necessarily create." I need not waste time in pointing 
out that this wonderful superstructure rests upon nothing. We do not know 
now the ratio of total ramfall to total evaporation, and most certainly tUcy 
did not know it forty years ago. 

1889» May 14. Dr. Lee, F.R.S., in the Chair. Two members elected. 
Four papers read, but they call for no report. 

1889, June 11. Lord Robert Grosvenor in the Chair. Three papers read, 
but none of general interest. 

SESSION 1889—40. 

1889, November 12. Dr. Lee, F.B.S., in the Chaur. The whole of the 
time of the meeting seems to have been devoted to examining the schedules 
and diagrams sent in by the observers during the previous vacation. 

1889, December 7, Dr. Lee, F.B.S., in the Chair. Four members elected. 
" On a Lunar Rainbow on October 15th, 1889, at Aylesbury," by Mr. T. Dell. 
The moon was at the time seven days old, and the author called attention to 
tfiat fact as a further proof that lunar halos occur at other epochs than that 
of a full moon. *' On a Double Lunar Rainbow seen at Gosport at 7.80 p.m., 
on September 19, 1889," by Mr. J. H. Maverly. The moon was 11 days 
old ; the extent of the interior bow was given as 77° 80', the legs cutting tlie 
horizon at N 58° 80^ W and N 19° E, the altitude of its centre was about 
27°, that of the moon, about 15°. The extent of the exterior bow was 
96°, altitude 85i°. This is a very rare phenomenon. 

1840, January 14. Papers read '* On Coloured Solar Halos," by Mr. J. H. 
ICaverly, and *' On Meteorological Observations made at Fort Confidence, 
Great Bear Lake." The mean temperature for 1888 was 18°*6, max. tem- 
perature in June 75°'5 ; min. temperature in January — 80°. Aurora very 
frequent* 

1840, February 11. Dr. Lee, F.R.S., in the Chair. One member elected. 
The most important paper was sent by Mr. Pendergrass, being a '* Summary 
of Meteorological Observations at Pool Cottage, Hereford, from 1818 to 
1889." This Table, with some additions, is printed in the Quarterly 
Journal of Meteorology, p. 168. 

1840, March 10. Dr. Lee, F.R.S., in the Chair. Two members 
elected. The Annual Report stated that twenty new Members and Asso- 
ciates had been elected, that eighteen papers had been read at the meetings, 
twenty vohunes, and many serial publications had been received from 
difierent parts (k the world, the total expenditure had been £86 18s. lOd., 
and the abstract of the Proceedings had been written up and prepared for 
the press. Council and Officers were elected and the meeting closed. 

1840, April 14. Dr. McLityre in the Chair. One member elected. The 
Seeretary read a paper entitled '* A few remarks on a Rain Table and Map," 
by Mr. J. Atkinson, of Harraby, near Carlisle. This was the first English 
lainfidl map, and is very scarce. For a long time I was unable to procure a 
eopy, and there is not one in the British Museum ; I have however finally 
obtained three, and one is now in the library of the Society. It is a litho- 
graphic map of England and Wales and the South of Scotland, on the scale 
of 60 miles to an inch, and, therefore, about 7 inches square, and has 
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figures representing the mean fall of rain placed against 52 stations. The 
majority of the values are ne;irly correct, but a few are very wild, e.g, 
" Milbury, Oxfordshire, 48," but there can be no part of Oxfordshire wilJi 
such a fall; and again '* Cameron, Fifeshire, 61," which is at least double 
the true value. 

At this meeting it was resolved that addresses should be drawn ap for 
presentation to the Queen and H.R.H. Prince Albert upon the occasion of 
their marriage. 

A committee was appointed to examine the archives of the Society and 
prepare a catalogue of the observations therein contained. 

1840, May 12. Dr. Lee, F.R.S., in the Chair. Sir. 8. L. Kent read a 
paper ** On the weather in April, 1807 " (stc.) This paper dealt chiefly with 
the electric state of the air, and the most important notes refer to some 
Lancashire thunderstorms on the 20th, 21 st, and 22nd. A girl and some 
sheep were killed, and a mill was set on fire by lightning. The storm was also 
very severe in Derbyshire, at Bakewell some hailstones were 4 inches in cir- 
cumference, and at Heckelton pieces of ice were picked up more than 
4 inches long. 

1840, June 9. Lieut. Morrison in the Chair. Mr. Leach made some 
remarks respecting the difierences of temperature arising from the different 
mounting of thermometers ; he submitted a number of readings, some from 
thermometers divided on boxwood and others upon their own stems, but it 
was suggested that the values given must be due to the substances used to 
support the thermometers, the differences being too large to be wholly doe to 
mere mounting. Lieut. Morrison exhibited a new Anemoscope in which 
those present seemed so interested that they resolved upon holding an extra 
meeting in a fortnight to consider further improvements in it. 

1840, June 28. Extra meeting, Lieut. Morrison in the Chair. The 
Anemoscope was again considered, and is reported as adapted for either sea 
or land, but I can find no hint as to its nature. Mr. Higgins proposed the 
erection of a Meteorological and Astronomical Observatory near London, 
especially with a view to the education of the Mercantile Marine ; he thought 
that the scheme could be carried out by a company with about £1,000 in 
£10 shares. 

SESSION 1840—41. 

1840, November 10. Lieut. Morrison, R.N. in the Chair. After 
acknowledging donations and electing one member, the meeting seems to 
have been wholly devoted to examining the schedules of observations for- 
warded by the observers. 

1840, December 8. Dr. Mclntyre in the Chair. Evening devoted to 
acknowledging presents, comparing schedules, and to a discussion on the 
causes of barometric fluctuations. 

1841, January and February. Owing to the severity of the weather, and 
to the great sickness among the members, there was no quorum at either 
meeting. 

1841, March 9, Anniversary Meeting. Dr. Mclntyre, V.P., in the Chair. 
The Report announces the removal of the place of meeting frx)m Bartlett's 
Buildings, Holbom, to the rooms of the Botanical Society, Bedford Street, 
Covent Garden, and that the increased rent could easily be met were fewer 
of the members in arrear ; states that '* a synopsis has been published of 
the papers and MSS. in the possession of the Society ** [No copy of this is 
known to me] ; states that the Proceedings of the past Session will be printed 
forthwith, and that the Library has received many important additions. 
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Lord Robert Ghrosvenor, M.P., was elected President, and Mr. J. W. G. 
Gatchy Treasurer, a position which he held until the final collapse of the 
Society. The remaining £25 of stock was ordered to be sold, Lord Robert 
Cirosvenor advanced £80 on the security of the barometer, and some of the 
most pressing Uabilities were to be paid off. 

1841, April 18. Lieut. Morrison in the Chair. A paper by Mr. H. Lawson, 
F.R.S., of Hereford, was read, describing his thermometer stand and 
pointing out its advantages. This paper was printed in the ' Quarterly 
Journal of Meteorology f' (pages 22-28 and 420-421), and therefore need not 
be further mentioned. After the reading of this paper Mr. G. Leach gave a 
minute verbal description of the stand used by him at St. John's Wood, but 
no record of its patten) has been preserved. 

1841, May 11. Lieut. Morrison in the Chair. The Treasurer, Mr. Gutch, 
read " An abstract of Remarkable Phenomena which have occured in England 
and in various parts of the Globe, during a period of more than one 
thousand years, viz. a.d. 220 to the present time." This is one of the best 
Meteorological Chronologies of which I am aware. It contains Usts of 
Frosts, Heavy Rains, Snows, Storms, Whirlwinds, and Meteors — these last 
are terribly mixed up with auroraa and remarkable flashes of lightning - but 
altogether the chronology, which occupies 84 octavo pages, is a very good 
one. It will be found in the Quarterly Journal^ page 134. A short and far 
inferior paper of a somewhat similar character, by Mr. Whistlecraft, was also 
read.* And the prospectus of the Quarterly Journal of Meteorology was 
ordered to be issued. 

1841, June 8. Dr. Lee, F.R.S., in the Chair. Seven members elected, 
among whom was one whom we still have with us as a Fellow of the present 
Society, viz. Mr. L. P. Casella. The papers read were — Lieut. Morrison 
" On the winds of April and May, 1841,'' H. Lawson ** Further Improve- 
ments in Thermometer Stands." A very long discussion ensued as to what 
should be considered the Meteorological day — i.e, whether it should divide 
(astronomically) at noon, or (civilly) at midnight, and it was eventually resolved 
that it should be the twenty-four hours which constitute the natural day and 
the following night, i,e, from sunrise to sunset. 

1841, July 16, Mr. J. W. G. Gutch in the Chair. Three members elected. 
The papers read were, Lieut. Morrison '* On the extraordinary fall of the 
barometer on July 10." According to him the fall in London in 24 
hours was 0*760 in. ; at Birmingham the fall during the same time was 
0'744 in. Mr. J. H. Maverley sent a paper ** On the severe Thunderstorm of 
May 27th, 1841." The author stated that the storm travelled from the 
eastern part of the EngUsh Channel across Surrey, Sussex, Middlesex, 
Bucks and Oxford into Gloucestershire. The greatest damage occurred at 
Windsor, where five cows were killed by hghtning and some thousands of 
pounds worth of glass were broken by the hail. At the close of the 
meeting the members proceeded *' to inspect a beautiful instrument invented 
by Mr. W. Pole, C.E., which combines the two hygrometers of Mason 
and Daniell, so that by the help of shding verniers, the dew-point, force of 
evaporation, quimtity of moisture in the atmosphere, &c., may be seen at a 
single glance, and without the usual calculations." 

1841, September 22. Mr. J. Reynolds, in the Chair. Five members 
eleeted. Resolved, that in fixture there shall be no vacation, but that the Society 
meet on the second Tuesday in each month throughout the year. Resolved, 
also, that the Society begin to pubhsh a Quarterly Journal on January 1, 
1842. 

• Quarterly Journal, p. 28. 
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SESSION 1841-42. 

1841, October 12. Mr. J. W. G. Gutch in the Chair. The Secretary, 
Mr. W. H. White, read a paper describing the results of Mr. Weekes's 
electrical apparatus extending over the town of Sandvrich, Kent, showing 
many very remarkable coincidences of electric action in the atinosphere 
and the peculiar positions of the planets during each day in the month of 
September last. Mr. P. L. Simmonds presented to the Society a variety of 
notes on the Meteorology of the Colonies. Mr. W. H. White read a short 
notice of the Upasian Winds which were felt at New Orleans from 2drd to 
28th July, 1841. These are NE winds, said to bring <* Death on their 
wings,*' to be the precursors of epidemic diseases, and if they continue long 
to produce most disastrous effects. . 

1841, November 9. Mr. J. W. G. Gutch in the Chair. Papers read: — 
*' Meteorological Observations atThwaite, Suffolk," by Mr. Whistlecrafl.* ** On 
the Rainfall July to October, 1841, at High Wycombe,'* by Mr. J. G. Tatem. 
The author found the totsd 6 inches above the average of the previous 
18 years. '* On the Rainfall and Evaporation at Hereford,*' by Mr. H. Lawson, 
F.R.S. Mr. Lawson lost the observations for 1884, but, omitting that year, 
he gives values for each year, 1826 to 1840, both inclusive. Of the figures 
as given in the Quarterly Journal the following are the results : — 

Rain. Evaporation. 

Greatest 1889 84*40in. Greatest 1826 26*44in. 

Average 14 years 27*16 Average 14 years ... 22*67 

Least 1840 21-88 Least 1889 20-52 

At this meeting it was resolved that the Society's standard barometer be 
sold, in order to lessen the financial liabilities of the Society. 

1841, December 14. Mr. J. W. G. Gutch in the Chair. One member 
elected. Mr. J. Harrison, of Downham, Norfolk, submitted drawings of 
two new forms of anemometer. In the first the pressure plate is fixed to the 
end of a horizontal rod, at the other end of which is a point. This rod is 
hung between two crutches by means of four vertical rods, so that it can 
swing freely, but is always kept horizontal. As it is forced backward by the 
pressure of the wind it gradually rises, and the pointed end of the rod 
travels over a scale Ton which the pressures and velocities are engraved), and 
the curvature of which scale corresponds with that described by the end of 
the horizontal rod. The whole apparatus is kept facing the wind by a vane 
below the pressure plate. 

In the second design the rod at the back of the pressure plate, which 
always remains horizontal, is hinged to another rod, pivoted a few inches 
above the hinge, which rod, in time of calm, hangs vertically vrith a weight 
attached to its lower end. Any wind pressing upon the plate pushes this 
weighted rod away from the perpendicular, and the force exerted is ^hown by 
the amount of deflection. The weighted free end of the rod travels over a 
graduated arc, which runs from the vertical vane rod to a horizontal rod 
starting from its top, and the arc, being provided with catches, and the rod 
ynih a spring to hold into them, the rod always shows the greatest pressure 
which has occurred since the previous observation. 

Several other papers were read, but I can notice only two— one by 
Mr. H. Yf, Bailey, "On the Epidemic of Scarlatina," which the author 
considered to be connected vrith the recent vicissitudes of the weather. The 
other pap0r was by Dr. Govan, of St. Andrew's, who called attention to the 
regularity with which epidemic cholera travelled from the East, and with 
which its intensity decreased as it passed over Europe. 

* Quarlerly Journal^ page 28 
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At this meeting it was ordered that a second circular be issued, an- 
nooncing the appearance of the Quarterly Journal on January 1, 1842. 

1842, January 11. Mr. J. W. G. Gutch in the Chair. One member 
elected. Lieut. Morrison read a paper " On the oscillations of the Baro- 
meter, and of diminished pressure previous to periods of High Winds/'* in 
which he objects to all previously offered explanations, and contends that the 
diminished pressure is due to a change in the electrical state of the particles 
of air, leading to increased repulsicm and so [?] to diminished pressure. 

1842, February 8. Dr. Lee, F.B.S., in the Chair. One member elected. 
Mr. J. W. G. Gutch read a paper " On the Prognostics of the Weather 
derivable from the study of the Animal, Vegetable and Mineral Kingdoms, "f 
This was a very good paper; it occupies nearly 20 pages of the Quarterly 
Journal, and is partly analogous to Claridge's " Shepherd of Banbury* s 
Rule* for judging the Weather,** and almost trenches on the territory of our 
phenologicfJ staff. As, however, it is printed in extenno, I need quote only 
one paragraph, itself a quotation from Captain Basil Hall. I reprint this as 
an early claun for sea-coast barometers, if not for storm signals : — 

'* For more than 24 hours before the great gales of November 1840 my 
barometer at Portsmouth foretold so unequivocaUy the approach of a furious 
storm, that I have good reason for believing, if this fact had been publicly 
announced, many boats — and, perhaps, many ships — and their crews would 
have been saved from the destruction into which they ran themselves from 
sheer ignorance of the impending bad weather, of which there were no other 
indications." 

SESSION 1842-48. 

1842, March 8. Anniversary Meeting. The Bight Hon. Lord Robert 
Grosvenor, President, in the Chair. This was one of the best attended 
meetings during the year ; nineteen names appear in the attendance book, and 
six others ought to have been, only those members forgot to sign. Among 
the names are several still well known ; two still among our Fellows, Lord 
Chary and Mr. Casella, one not long gone from us. Dr. Lee, and two who, 
thoo^ not vrith us, retain some of their interest in our pursuits : I refer to 
lir. J. Bailey Denton, and to Mr. P. L. Simmonds. Considering that that 
meeting was held forty years ago, it is somewhat remarkable that so many 
should still be spared. And there may very possibly be others whom I do 
not know. 

The business was, of course, the reading of the Annual Report. This 
dwelt with great satisfaction upon the success of the Quarterly Journal ; 
stated that a premium of £10 10s. had been offered for the best essay on 
Barometric Pressure; that meetings would in future be held monthly through- 
oat the year; that the Society contemplated taking rooms in Old Bond 
Street of a better character and at a rather higher rent than those then 
ocenpied in Bedford Street, feeling itself justified in so doing by the increase 
in the number of members. The liabilities of the Society were stated to 
hftve been much reduced, and the List of Members was said to have been 
deared of all non-paying members, so that it is a '* bond-fide list, and not 
made up of gentlemen who put their names down to a Society's list, but 
refuse to aid and support it by the subscription to its funds, and which it is 
in all honesty entitled to expect." 

After the Report two or three papers were read. One of these was by 
Mr. P. L. Simmonds, *'0n the FsJl of Rain on different parts of the 

* Quarterly JowmaXy p. 67. 

t Qmxteriy Journal^ pp. 5-13 and 74-85. 
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Surface of the Earth/' This paper dealt with the fall at about 20 British, 
and at many Foreign and Colonial Stations, e,g, Grenada, St. Vincent, Port 
Macqoarie, Port Jackson, Adelaide, and Nassau, New Providence. This 
paper was ordered to be printed in No. 8 of the Quarterly Journal^ bat it 
did not appear, and is not among the rescued MSS. of the Society. 

1842, April 12. 

1842, May 10. 

1842, June 14. Dr. Lee, F.R.S., in the Chair. Two papers read: one 
** On the Weather as a Science,** by Mr. J. Smith, of Glasgow. This was 
chiefly a strong advocacy of the Primary Cycle of the Weather, said to have 
been discovered by Lieut Mackenzie, of Perth. The paper is printed in the 
Quarterly Journal. " On Atmospheric Electricity,*' by Mr. W. H. White, in 
which the author tried to show parallelism between the results of Mr. Weekes's 
important electrical experiments at Sandwich and certain planetary aspects. 

1842, July 12. Mr. G. Leach in the Chair. The following papers were 
read: — ** On the Temperature of tlie Atmosphere in England,** by Mr. O. 
Wliistlecraft,* which, in spite of its ambitious title, is hardly worth noticing, 
and ** On the Solar Eclipse of July 8th, 1842, as observed at Shepscombe, 
Gloucestershire,*' by Lieut. Morrison.! This was a partial eclipse (about eight 
digits I think), and the lieutenant found the temperature of the air depressed 
at the time of maximum obscuration. Lieut. Morrison assumes a far greater 
effect than after plotting his observations I can admit; he makes the 
depression of temperature during the eclipse, 8^, but I think that 8^ is nearel* 
the truth. 

1842, August 9. Mr. J. Reynolds in the Chair. The following papers 
were read : — ** On Severe Winters," by Duncan Forbes, of Culloden. This is 
a very interesting catalogue of severe frosts from a.d. 768 to 1824 ; as it is 
printed in extenso in the Quarterly Journal^ p. 180, I need only refer to it 
to correct a double misprint. Mr. Forbes says that his earlier records are 
abridged from a translation of a bulky German work by Pilgrino, published 
at Vienna in 1788. Pilgrino should be Pilgram, and 1788 should be 1788. 
I have the original, but not the translation, and I doubt whether any translation 
has been published. Pilgram* s is a wonderful book, contains, for instance, 
a list of aurorsB from a.d 894 to a.d. 1784, and much other interesting matter. 
Its full title is "Pilgram A. Untermchungen ueher das Wahrsckeinliche der 
Wetterkunde durch vieljafirige BeobadUnngen, 2 Bande 4to. Wien 1788." 

But I must return to the papers read at the meeting on August 9, 1842. 
Major Stack read a paper " On the Dark Days of North America.** This 
was a personal record of an intense darkness at mid-day in summer in 
Montreal. The air was perfectly dry, and the phenomenon presented very 
similar characteristics over an area of some thousand square miles. The 
liuthor discussed the suggestion that the obscuration was due to burning 
prairies, and gave his reasons for doubting that explanation : one reason being 
the blackness of the obscuration, prairie smoke being white. It seems to 
me, however, that a mass of prairie smoke, though only whitish or grayish 
in itself, would sufficiently obscure the sunlight to produce the effects 
described. However, Major Stack's paper is printed in extenso, and those 
who feel so inclined will find it in the Quarterly Journal, p. 188. 

Mr. J. T. Goddard (the inventor of the Cloud Mirror) gave a " Descrip- 
tion of an instrument for rendering apparent the momentary variation in the 
atmospherical pressure.'* This paper having been printed in extenso, X I need 

, • Quarterly Journal^ p. 176. 

t Quarterly Jotimal, p. 214. 
I Quarterly Journal^ p. 192. 
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say only that the instrament is virtually a very smaU diving bell with a tube 
oat of the top of it, which becomes more or less immersed in a jar of water 
with the slightest variation of atmospheric pressure. 

1842, September 18. Mr. J. Reynolds in the Chair. The only paper read 
of which I can find any record is one by Mr. Eadie, '* On the Properties of 
Hydrogen.*' This is a dreadful paper, containing so many fallacies and 
marvellous stories that I decline to spend any time over it. 

1842, October 11. Mr. J. W. G. Gutch in the Chair. The principal 
papers were ** On a Violent Hurricane at Calcutta, June 6, 1842," by Mr. 
Piddington, and '< On the Meteorology of Australia," by Mr. P. L. Simmonds. 

1842, November 8. Mr. J. W. G. Gutch in the Chair. '• On the results of 
experiments on the situation, size and shape of rain gauges," by Mr. J. 
Atkinson. This was one of the best papers sent in to the Society. Mr. 
Atkinson, after considering the results obtained by Prof. Phillips at York as 
to the influence of elevation on the amount of rain collected, and also Dr. 
Robinson's advocacy of a spherical rain gauge, decided upon trying some 
experiments himself. The following is a brief summary of the results. The 
observations are printed in extenso in the Quarterly Journaly pages 248-248, 
and the subsequent 12 months on pages 805-807. 

Abstract of Besolts of Experimental Bain Ganges at Harraby, Carlisle. 
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1842, December 18. Dr. Lee, F.B.S., in the Chair. Papers read : <* On 
the Westerly and Trade Winds," by Rev. J. Toplis; •* On an Hourly Self- 
registering Thermometer," by Mr. MTarlane; and ''On the extraordinary 
range of Uie Barometer and Rainfall of November 1842," by Mr. W. H. 
White. In the table accompanying this paper the greatest amount of rain is 
given as 14*85 ins. in Carmarthenshire, and the least as 2*30 ins. at Comrie, 
in Perthshire. 

SESSION 1848—44. 
1848, January 10. 

1848, February 14. Mr. J. W. G. Gutch in the Chair. Papers read : 
Mr. W. Lassell, "On the Weather near Liverpool in 1842;" Mr. P. 
MTarhme, " On an hourly Self-registering Barometer ;" an undesirable plan, 
fully illustrated in the Quarterly Journal^ p. 286 ; Mr. D. Forbes, " On a 
remarkable Electrical Phenomenon seen December 9, 1842, at Comrie and 
other places." 

1848, March 14. Lord Robert Grosvenor in the Chair. The Annual 
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Report was read. The Society cousisted of 65 Members, 59 Foreign Asso- 
ciates, and 10 Honorary Members. One or two papers were read, and then 
Mr. Gutch delivered an eloquent, and, in many respects, able address upon 
some of the leading results of atmospheric action and on lines of research 
which ought to be followed up. The paper is printed in extenso in the 
Qtiarterly Journal, pages 875-885, and need, therefore, not be reprinted. 

1818, April 11. Mr. G. Leach in the Chair. Three members eloeted. 
Mr. MTarlane read three papers ; one on some improvements in the self- 
registering barometer, which he had described in February; another on a 
self-recording anemometer. The special feature of this was that the vane 
carried a horizontal tube (like one pattern of modem ventilating cowl) with 
an enlarged mouth turned towards the wind. Inside this tube there was a 
small oblique fan (like a ship's screw), which, of course, was compelled to 
rotate by Uie rush of the air through the tube. This gave the velocity, and 
the direction was given directly by the vane. Mr. MTarlane*8 third paper 
was ^' On an Hourly Self-recording Rain-gauge." This, though probably the 
author did not know it, any more than Mr. Stutter did, who hit apon the 
same principle, is a very old plan. In 1789 C. Hermann published a little 
8vo, at Freyburg, entitled * Mechanischer verbesserter Wind^ Bsgen wui 
Trockeiiheits Beohachter,' and therein both Messrs. MTarlane and Stutter 
will find themselves anticipated. Mr. Lawson, F.R.S., without, as far as I 
can trace, at aU referring to the decision respecting the termination of the 
meteorological day adopted on the 8th of June, 1841, brought up the subject 
again, feeling perhaps (as well he might) that the said decision was very 
injudicious. 

1848, May 9. Mr. G. Leach in the Chair. Three members elected. 
Papers were read by Mr. MTarlane respecting his self-registering barometer, 
and enclosing a letter of approval of it by Mr. D. Milne ; by Mr. J. Ruskin, 
" On a double lunar rainbow, with two paraselensd, as seen at Camberwell, 
March 18, 1848;*' and by Lieut. Morrison, " On Solar, Stellar and Cometary 
Light, with an attempt to explain their influence on the Atmosphere." This 
paper was followed by a thoroughly Astro-Meteorological one, by Mr. W. H. 
White, and whether this killed tibe Society or not, I cannot say, bat curiously 
enough, this is the last meeting of which I have any record. 
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Few better proofs of the need for some such statement as I have laid before 
you could be produced than the following paragraph, which is frequently 
assumed to give the true history of the formation of the present Society. 
It will be found on page 805 of Admiral Smyth's ' CycU of OelesHal ObjecU 
Continued," 4to, 1860. 

^* The actual Science of Meteorology, however, has languished for want of 
the spirited and pointed aid which is given to other branches of physical 
inquiry by associated bodies of votaries. Many valuable registers were kept, 
of which the mere numerical mean values were known, while others were 
entirely lost from want of being classified and reduced." 

** It, therefore, struck a few amateurs that, in order to secure the advantages 
of arrangement, publication, and well-concerted combination, an express 
association ought to be formed ; and accordingly, on the 4th [8rd, G. J. S.] 
of April, 1850, a meeting of some friends of the science was convened by 
Dr. Lee, at Hartwell, where, in the library, they agreed upon a genend 
system of observation, uniformity of registry, systematic communication, 
and other measures for insuring precision to the advancement of the 
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aerostatical branch of physics. At this decisive meeting the gentlemen 
present elected Samuel Charles Whitbread, Esq., of Cardington, near 
Bedford, as their President, appointed an efficient Gooncil to carry oat 
regulations, and thus established the present British Meteorological Society.'* 
It may be well to record those present upon that occasion : they were^- 



Drew, John, F.B.A.S. 
Faael, V., F.B.A.S. 
Glaiaher, J., F.B.S. 
King, Bey. S., F.B.A.S. 



Lee, J., LL.D., F.B.S. 
Lowe, E. J., F.B.A.S. 
Lowndes, Bev. C, 
F.B.A.S. 



Beade, Bev. J. B., F.B.S. 
Butter, W., F.B.A.S. 
Whitbread, S.C, F.B.A.S. 



It la strange indeed that Dr. Lee, at whose house this meeting was held, 
who had hiniself presided at many meetings of the old Society, who was its 
treasurer for many years, and at whose expense this book of Admiral Smyth's 
was printed — it is, I say, strange that Dr. Lee should have allowed the 
Admiral to completely ignore all the work of the previous Society, and even 
its existence. 

There is another fact which renders it equally puzzling to understand the 
silence of Admiral Smyth, and it is, that more than a quarter of the Council 
of the new Society had held similar office in the old one, for in the scarce 
** Addrest of the Biitish Met€oroU*gical Society explanatoi-y of their (sic) 
objects,** the first Council was said to contain Lord Bobert Grosvenor, Luke 
Howard, Dr. Lee, John Drew and George Leach, all office bearers of the old 
Society. 

The fact seems to have been that there was a desire to forget the astro- 
meteorological tendencies of the old Society, and, with a new President, a 
partially new Council, and (most important of all) a new Secretary, Mr. James 
Glaisher, F.B.S., to start entirely afresh. 

The opening address issued by the British Meteorological Society on 
December 2nd, 1850, adopted precisely the same course as Admiral Smyth, 
and it appears strange that the five members of the Council of the Meteoro- 
logical Society of London should have consented to the Address of the new 
Society beginning mih the following paragraphs : — 

•< The science of Meteorology has remained up to the present time without 
that assistance which is given to many other branches of physical inquiry by 
associated bodies. liM successful study, however, requires the combined 
efforts of numerous observers, steadily following a well-concerted plan, 
employing the same class of instruments, and reducing their results in the 
same form. 

<• In order to secure these advantages, it has long been a matter of consider- 
ation whether the benefit of association, already found to be so important in 
advancing other physical sciences, may not be made available to encourage 
and support that of Meteorology. With this intention a Society has been 
formed, to be caUed the * British Meteorological Society.' " 

But though the Meteorological Society of London had done nothing since 
1844 except pay off its debts, the formation of the British Meteorological 
Society aroused both the Secretary, Mr. White, and the Treasurer, Mr. 
Guteh, of the old Society. The former wrote, saying that at a meeting held 
on August 14, 1850, the old Society was formally dissolved, a resolution was 
passed that the books and MSS. in the Secretary's hands be presented to the 
British Meteorological Society, and the members of the old Society be recom- 
mended to join the new one. There is no record of this letter having been 
answered, and moreover, a rather haughty resolution was passed insisting 
that the members of the old Society could only be admitted after due recom- 
mendation and ballot. The result of this was that the British Meteorological 
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Society did not get the MSS. But, happily, they were not destroyed ; I pur- 
chased them myself some years since, and am glad now to offer them to the 
Society, in the Library of which — admitting their imperfections — I think they 
ought to be. 

The Treasurer of the old Society had also a number of books and MSS., and 
although in the Address the new Society ignored the old one, yet, in their 
first annual Report, the Council say : — 

*' It having been represented to the Council that the papers, &c. which had 
been collected by the late London Meteorological Society, and all the papers 
which had been received up to the present time, were in the hands of J. W. 
Gutcli, Esq., and that these papers would be delivered up to the Society by 
Mr. Gutch on certain conditions, and with the consent of its late President, 
Lord Robert Grosvenor, the Council agreed to the conditions, and the books, 
papers, &c., are now in the Library of the Society.*' 

As already mentioned, the British Meteorological Society was founded on 
April 3, 1850, but no general meeting of the members was held until 25th 
March, 1851. Meanwhile several important decisions and steps had been 
taken by the Council, which do not appear either to have been reported to or 
sanctioned by any general meeting. 

About 150 members had been admitted. 

The Secretary (Mr. Glaisher) had been requested to provide himself, at the 
cost of the Society, with sufficient extra copies of all papers printed by him 
to send one to each member. 

With Mr. Glaisher's consent, it had been resolved to print 500 copies in 
8vo. of his Diurnal Range Tables. 

A blank form for observations had b^en approved, and 2,000 copies printed. 

It had been resolved that all observations collected on these forms be given 
to Mr. Glaisher and considered as his property. 

Mr. Hugh Gordon had been appointed to assist Mr. Glaisher at tixe salary 
of JS52 per annum. 

Three hundred extra copies of Mr. Glaisher's paper on thermometer 
observations, at Somerset House, had been ordered to be printed at the cost 
and for the use of the Society. 

One hundred and fifty copies of his * Essay on Clouds ' had been pre- 
sented by Mr. Luke Howard and distributed to the members. 

It had been resolved that all Life Compositions be funded. 

I have not been able to find minutes of all the ordinary meetings, even 
after they began to be held regularly ; but a general, if not very, detailed, 
account of the Society's work is given in the Annual Reports, which our 
Society has published without interruption for thirty years. 

Since 1860 we have published, not merely the Annual Reports, but five 
volumes of * Proceedings ' and six similar volumes with the title * Quarterly 
Journal of the Meteorological Society.' It will, therefore, be necessary for 
me only to epitomise the history of the period 1851 to 1860. 

The first ordinary meetmg of the Society was held at 18 Moorgate Street, 
March 25, 1851, Mr. S. C. Whitbread, President, in the Chair. 18 mem- 
bers were present. The President announced the formation of the Society. 
The Secretary (Mr. Glaisher) described its objects. The Institutes were read 
through and adopted. Mr. Glaisher read a paper ** On the heavy rain 
of March 15, 1851," when 1-72 in. fell at Lewisham between 1 a.m. and 
4 p.m. 

The first anniversary meeting was held at the same place on May 27, 1851 ^ 
when the annual report was adopted and ordered to be printed. Mr. T. 
Hopkins read a paper ** On the Daily Variation of the reading of the Baro- 
meter,** and the Rev. J. B. Reado exhibited part of a tree struck by 
lightning. 
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1851, August 26. Ordinary Meeting. Papers read : Dr. Hoskins, '* On 
the Climate of Guernsey ;" Mr. G. Smith, ** Temperature Changes during 
the Eclipse ;" and Dr. Buist, •* On the fall of Rain at Bombay, 1817 to 
1850.** It is greatly to be regretted that no details of these papers have 
been preserved, they are not even mentioned in the Annual Report. Yet 
everything that Dr. Buist wrote was good. 

In 1852 the Society criticised severely, and I do not say unjustly, the 
Instructions for Meteorological Obsen'ations drawn up by Captain (afterwards 
Major-General Sir Henry) James for the Ordnance Department, and this, I 
presume, led to the Society not being asked to assist at the Brussels Con- 
ference, held in the autumn of tbat year. As these criticisms are printed 
in extenso in the Second Report, I need not dwell upon them. 

On January 6, 1852, the Society met for the first time at the rooms of the 
Chemical Society, in Cavendish Square, having agreed to rent the meeting 
room at j£20 per annum — a practice which continued until October 27th, 

1857. 

On January 25, 1858, a paper was read of which only the title has been 
preserved ; but it may be well to print the title as a guide to those of our 
Fellows who are now studying the subject — ** On the amount of Evaporation 
from two Surfaces of Water, each with an area of 9 square feet, the one 
under cover, the other open, as well as the fall of rain in 1852 at Woolwich,*' 
by Capt. (now Major-General) Henry Clerk, R.A., F.R.S. 

From February till October 1858, Mr. Glaisher was too ill to attend tbe 
meetings, scarcely any minutes are preserved, and I do not know whether all 
the regular meetings were held or not. 

During 1855 two very valuable papers were read at Ordinary Meetings of 
the Society, and both are printed in extenso in the Fifth Annual Report — 
one by Dr. G. Buist, '* On the means of determining the actual amount of 
Evaporation from -the Earth*s surface,** and the other by Mr. Glaisher, *< On 
the severity of the past Winter, and on Snow Crystals observed during it.'* 
This paper was accompanied by 151 drawings by Mrs. Glaisher, and the 
Society most wisely resolved upon engraving the whole of them. The cost 
of engraving was only £88, of printing in colours £23, total £56, and nearly 
half of this was presented by about a dozen members, so tliat the finest set 
of engravings of snow crystals ever issued was published by the Society at 
a cost to itself of scarcely £80. ResolvedTthat the blocks be Mr. Glaisher's 
property. 

On October 80, 1855, it was announced that Mr. H. Lawson, F.R.S. , 
and Vice-President of the Brit. Met. Soc, had died, and that he had left to 
the Society the sum of £200 duty free. I think it is equally a matter for 
surprise, and for regret, that this is the only legacy which the Society has 
received. 

On January 27, 1857, Mr. Glaisher read his important and elaborate 
paper **0n the mean temperature of every day from 1814 to 1856"; it 
was ordered to be printed as speedily as possible, and it will be found in 
the Aeventh Annual Report. 

After June 1857 it was found impracticable to continue to meet at Caven- 
dish Square; the celebrated Engineer, Robert Stephenson, was then our 
President ; he obtained for us permission to hold our meetings at the Institu- 
tion of Civil Engineers without any payment whatever. And though we 
fully recognise that the continuance of this favour rests and has rested 
through the long period of 14 years with successive Presidents and Councils 
of that body — a favour which as far as I am aware has no parallel — yet we 
must always associate the fact with the honoured name of Robert Stephenson. 
Up to 1858 absolutely nothing had been done towards forming a Library : 
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it was reported that ** some of the hooks were at Doctors' Commons, some 
at Cavendish Sqaare, and others elsewhere/' and it was sagely resolred that 
the hooks he collected, a catalogue prepared, and £10 aUowed for binding ; 
at a suhseqaent meeting it was reported that Mr. Glaisher had sent two 
parcels of hooks from Blackheath, that a cah full had been brought from 
Cavendish Square, and three hags and three boxes full had been fetched 
from Doctors' Commons. The catalogue made little progress until Mr. Eaton 
became Librarian, and only appeared in 1862. It was a pamphlet of 11 
pages, and containing about 200 titles. A remarkable contrast to the 
catalogue issued in 1876, which extends to 80 pages, and contains 1,214 
entries. 

I find with regret, but considering the history of the earlier Society, and 
the neglect of the Library during the first 10 years of our existence, I am 
not surprised, that only a small portion of the books presented to the old 
Society are now to be found, and not by any means all of those sent 
to the present Society. Whatever, however, may have been the failings of 
this Society in this respect in the past, they have been completely atoned 
for by the wise and liberal action of the Council for several years, which not 
only induced them to print a catalogue which has been highly spoken of 
throughout Europe, but has also gradually rendered our Library one of 
which the Society is entitled to be proud. 

In the Report of the Meteorological Department of the Board of Trade 
for the year 1858 Admiral FitzRoy stated that he had supplied ** ten sub- 
stantial barometers, durable and easy to observe, as experimental loans at 
certain stations," and said further that " such assistance is urgently needed 
on the East Coast of England." Subsequently, in the Autumn of 1859, 
the Duke of Northumberland wrote to our then President (Mr. Sopwith, 
F.R.S.) suggesting that accurate barometers, plain, strong, ^udly read and 
not liable to injury by movement, would he useful if. plsiced at the fishing 
villages and harbours on the Northumbrian coast ; and he further offered to 
pay £100, or half the cost, if the Meteorological Society would take the 
management of the observations. The Council supported tiie proposal. Mr. 
Glaisher instructed Messrs. Negretti and Zambra to prepare 14 barometers, 
which were compared with the Greenwich Standard, conveyed to Northomber- 
land, and erected at 14 fishing villages by Mr. Glaisher himself. 

There is no doubt that this vigorous action led not merely to the saving of 
many lives upon that wild coast, but also to increased activity on the part of 
the Life Boat Institution. 

In connection with this subject I ought also to mention an able paper by 
Mr. Sopwith on ** Barometer Indicators," read at the meeting on January 16, 
1861, and printed in extenw in the Eleventh Annual Report. 

There are a few facts in our history which have occurred since 1861 
which, although fully detailed in our publications ought not to be passed 
in entire silence. 

The first which I select is the resolution adopted October 16, 1861, that 
the Proceedings of the Society be printed and circulated amongst the 
members. Previous to this date only an Annual Report had been issued, 
but on and .after November, 1861, the Proceedings have been regularly 
published. Up to this time all printing had been supervised by Mr. Glaisher 
alone, but as the issue of the Proceedings greatly increased the work, Mr. C. 
y. Walker, F.R.S. , undertook almost, if not quite, all the labour of editing 
the Proceedings ; after a few years Mr. Walker was, through the pressure of 
other engagements, obliged to transfer the duty to Mr. Glaisher, who carried 
it on until 1874, from which time it has been discharged by a special com- 
mittee of the Council. 

Another important fact was the obtaining of a Royal Charter. This was 
mentioned as early as October, 1868; the Council at Uieir meeting March 16, 
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1864, resolved to advise the members to authorise them to apply for oifie. 
At the general meeting on June 15, 1864, the members resolved '* That the 
Council be requested to take the necessary steps to obtain a Royal Charter 
of Incorporation/* and it was obtained and signed by command on January 
27, 1866. 

The necessary fees, as well as the providing of a corporate seal and other 
incidental expenses, were met by a subscription, but the cost was reduced to 
a minimum by the extremely handsome behaviour of one of our Fellows, 
and one whom we are glad still to have on the Council — Mr. Brewin, who 
transacted the whole of the legal arrangements gratuitously. 

This Charter confirmed the position which the Society had won by steady 
work; it ceased to be the British Meteorological Society and became The 
Meteorological Society, and the members were by a stroke of the official pen 
all turned into Fellows. 



THE METEOROLOGICAL SOCIETY. 

The next £etct has done more towards rendering us an efficient working 
body than even the Charter itself. On April 4, 1872, the Council resolved 
upon taking a room for an office and for the protection of the Library, and 
obtained as their Assistant Secretary one of their Fellows, Mr. W. Marriott, 
whose previous training at the Royal Observatory had admirably fitted him 
for the office which he has now held for 10 years. But the work had become 
far too great for Mr. Marriott to deal with single handed, and hence we now 
have additional space, and three computers to work under him. I wish that 
the three could be six, for there is ample work for that number. 

Twelvemonths afterwards Mr. Glaisher, who had held the office of Secretary, 
except daring the two years 1867-8, during which he was President, 
from the foundation of the Society, resigned that office, but accepted a scat 
upon the Council, which I have always considered it a pity that he did nut 
occupy, so as to have aided in its prime that Society which he developed in 
its early stages and guided through its youth. 

The subsequent eight years have been characterised by great progress. I 
most dismiss several subjects without mention, and treat the others with a 
brevity which they by no means deserve. 

We have organised perhaps the most rigorously uniform, and most nearly 
perfect set of Second Order Stations in ti^e world. Their total number is 
not very large (24), but they are well distributed, they are most carefully and 
systematically mspected, and plans have been pubUshed showing exactly 
where the instruments are placed. I may be ^owed here to say, that I 
think that these plans are not only of great use as records of the conditions 
under which the observations are made, but also useful to new observers as 
guides to the positions which are permitted by the Society's Inspector of 
Stations. I have seen results published as air temperatures obtained from 
tiiermometers inside a hen house, I have seen a rain gauge under the eaves 
of a cottage, and another under a tree. But these were in far bygone years, 
and with the Society's system of inspection, the Fellows and the Public may 
implicitly rely upon the values we publish. As to the checking of the 
returns, it is as rigorous as the inspection. 

We have also a larger and rapidly growing, but still far too smaU series of 
atations (50) which we caU ** Climatological Stations," at which the observa- 
tions are less onerous than those at the " Second Order Stations," but at 
which they are required to be equally accurate. Absolute identity of instru- 
ments, of mounting them, and of recording the observations, is insisted upon, 
and hence for the first time we are beginning to collect absolutely unim- 
peachable data respecting the local features of the climate of the British 
lales. 

In 1874 a Committee of the Council, while preparmg a blank form for the 
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entry of the Meteorological Observations at the Second Order Stations, 
considered the question of the registration of Natural Periodical Phenomena, 
and reported to the Council that ** Natural Periodical Phenomena, especially 
as bearing upon the influence of the Seasons on the state of Agriculture, be 
entered on a separate form.'* They, therefore, suggested that application 
be made to various societies to nominate delegates to serve on a joint 
committee for the purpose of drafting complete instructions and organising 
in an efficient manner this branch of observation. The Council agreed to 
the proposal; application was made to the Societies, and the following 
delegates were nominated: — 

Royal Agricultural W. Carruthers, F.R.S. 

C. Whitehead, F.L.S. 
Royal Horticultural Prof. W. T. Thiselton Dyer, F.L.S. 

R. McLachlan, F.L.S. 
Royal Botanic . Prof. R. Bentley. 

G. J. Symons. 

W. Sowerby, F.L.S. 

Royal Dublin Dr. G. J. AUman, F.R.S. 

Marlborough College Nat. Hist. Rev. T. A. Preston, M.A. 
Meteorological Dr. R. J. Mann, F.R.A.S. 

Rev. C. H. Griffith. 

H. S. Eaton, M.A. 

R. H. Scott, F.R.S. 

Several of the above names would, individually, be ample guarantee for the 
work being well done ; but in addition to the above, the Committee had the 
valuable assistance of Prof. A. Newton, F.R.S., who compiled the List of Birds. 
The result of the labours of the Committee was published in 1875, under 
the title of ** Instructions for the Observation of Phenological PhenomefM,** 
and from that time onwards a gradually improving staff of observers of this 
class of objects has been growing up in connection with the Society. The 
successful development of this branch of our work is niainly due to the 
energy and industry of one of our Fellows, the Rev. T. A. Preston. 

A similar course was adopted with reference to the subject of Lightning 
Conductors. Knowing that there was a great need for plain and accurate 
instructions respecting the erection of Lightning Conductors, the Council 
invited the assistance of several Societies, and obtained that of the 
following : — 

Royal Listitute of British Archi- J. Whichcord, F.S.A., Vice-President. 

I tects Prof. Lewis, F.S. A. 

Society of Telegraph Engineers J. Latimer Clark, M.I.C.E., Past 

President. 
W. H. Preece, M.I.C.E., Vice-President. 

Physical Society Prof. W. G. Adams, F.R.S., President. 

Prof. G. Carey Foster, F.R.S., Past 
President. 

Meteorological Society C. Brooke, F.R.S., Past President. 

E. E. Dymond. 

G. J. Symons, F.R.S., Secretary. 

The Conference has been steadily at work since November 1878, and 
has not yet issued its Report. The Conference has lost by death Mr. C. 
Brooke, who was President of this Society 1865-66, and has obtained 
the assistance of Prof. W. E. Ayrton and of Prof. D. E. Hughes, F.R.S. 

There is also a joint Committee of representatives of the Meteorological 
Council and of our Society, considering the question propounded by the 
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Anstrian GoTernment relative to the alleged recent diminution in the \Yater 
8apply over a considerable part of Europe, which is collecting data 
respecting rainfall and the measurements of wells and rivers. 

I have only time to remind you of one more fact — the series of free 
public Lectures on Meteorology given in the winter of 1878, at the suggestion 
and by the liberality of my predecessor, Mr. C. Greaves, G.E. 

In conclusion, I invite your attention to the annexed diagram (p. 96) : it 
does not claim to be precisely accurate, but is sufficiently near the truth for 
my purpose. 

The uppermost line represents the total numerical strength of the Society 
in each year from the foundation of the Brit. Met. Soc. ; it shows a steady 
rise from 150 to 850, then (about 1870) a shght check, owing to the removal 
from the list of several Fellows whose subscriptions were in arrear, and from 
1874 onwards a rapid rise, until now we are just passing the line of 500. 
But, considering the vride-spread interest taken in meteorology, considering 
its hearing on health, hoth directly in the choice of health resorts, and indirectly 
as affecting various sanitary matters ; considering its bearing on engineering as 
regards drainage, water supply, and the force of the wind upon such struc- 
tures as the Tay Bridge ; and if last, certainly not least, considering its 
influence on agrienltore, on shipping interests and on the personal comfort 
of almost everybody, —looking, I say, at the vride-spread and divers interests 
related to meteorology, I hope to see the day when some future President 
will announce the election of the thousandth Fellow. 

There are two other curves to describe. The centre one shows the funded 
property of the Society, which has gradually risen until it now stands at 
nearly £1,200. It will be noticed that this line does not rise so rapidly as 
that representing the number of Fellows. It is, however, more than the 
whole sum paid as Life Composition by all the compounders on the register. 
And, personally, I think it far better to work the Society vigorously and 
liberally than to starve it in order to collect large funded property. 

The bottom curve is the least to be trusted of the three, but it is intended to 
l^ve a rough idea of the amount of matter published by the Society. It 
shows the number of printed pages issued in each year. Of course, 
quantity is no test of quality, but examination of the volumes will show 
that, in many respects, the quality has increased as much as the quantity. 
One word in conclusion to those, and doubtless there are some such, who 
wonder why I should have spent so much time in hunting up and rectifying 
the history of Societies and Individuals long passed away, and in epitomising 
some parts of our own recent work. 

I have several answers. In the first place, we must be dull indeed if we 
can gain no experience from the successes and the failures of those who have 
gone before us. Secondly, I was anxious to show how well and honestly the 
Soeiety has been worked up to its present position, and I wished to show 
bow &rmly it now stands, and how widespread are its sympathies and its 
operationB. Thirdly, I knew that such a history as I have given could not 
come before you as a paper, and that therefore if it were ever to be written it 
must be done by a President ; and having been a Member and Fellow for 
within a few weeks of a quarter of a century, it seemed likely to be less 
difficult to me than it might be to others. But lastly and chiefly, I know 
that we abready have many new Fellows, and I trust shall soon largely 
increase their number; and that they cannot procure the reports and volumes 
frt>m which I have compiled this sketch mainly for their use. But it w^ill also 
serve as a sort of index to our publications, and in that respect may prove as 
useful to those with whom it has long been my privilege to work, as in other 
ways it may be to those who have recently joined us, or who may join us in 
the future. 
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These then are Rome of my reasons for occDpyitig your time y 
history of EngliBfa Meteorological Societies from 1823 to 
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Publications (ghronolooigallt arranged) of the Meteorologioal Society 

OF London. 



Date. 



1832 
1837 

1838 

1839 

1841 

1842 



184a 
and 
1843 



1843 



Title. 



Circular as to state of Society 

Laws of the MeteorologioiU 
Sooietj 

Laws and Begnlations of the 
Meteorological Society .... 

Transactions of the Meteoro- 
logical Society, Vol. I 

Proceedings of the Meteoro- 
logical Society. Sessions 
1838-^9 and 1839-40 

Phxseedings of the Meteoro- 
logical Society. Session 
1840-41, and Not. 1841 to 
March 184a 

The Qoarterly Journal of Me- 
teorology and Physical 
Science, ^blished under 
the immediate sanction and 
direetion of the Meteoro- 
logical Society of Great 
Britain. {He),) 

Giroalar as to state of Society, 
Jannary, 1843 



Where Copy is preseryed. 

Meteorological Society 

No copy known to eust 

Meteorological Society 

Meteorological Society 

British Mosemn and perhaps 
Lit. Inst. Newcastle-onTyne 

Mr. Symons's Library 

Meteorological Society 



Meteorological Society 



Size. 


Pages. 


4to. 


I 


lamo. 


• • 

18 


Large 
8vo. 


26a 


8yo. 


28 


8yo. 


30 


8yo. 


440 


4to. 


3 



PUBLIOATIOIIB OF THE BRITISH METEOROLOGICAL S0CIETT9 AND OF ThE 
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REPORT OF THE COUNCIL 



FOR THE YEAR 1880. 



The Report for the present year refers to snbjeots of considerable importance, 
and affords substantial evidence of the interest taken in Meteorology by the 
scientific and general pnblic. Amongst these may be mentioned the great 
success of the new Ciimatological Stations, as shown by their increased 
number, and by the regularity and care with which the observations have 
been made and recorded, and the returns forwarded to the Society. The 
Council would also advert to the number of new and improved instruments 
exhibited at the meeting held in March last, to the increase in the number of 
Fellows, and finally to the numerous Papers which have been sent to the 
Society from various parts of the world, embracing records of the climate of 
several important localities, respecting which but little has hitherto been 
known in this country. 

In the Report of Council for last year, the reasons for the establish- 
ment of the Ciimatological Stations are fully given, as well as the forms for 
recording the observations and tabulating the results for publication in the 
Society's Journal. The monthly abstracts have been published regularly in 
each number of the Journal for the present year, and wiU, it is hoped, be of 
considerable service to those desirous of ascertaining the Ciimatological 
characteristics of the different localities. It is now proposed, for purposes 
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of more ready comparison, to print an abstract of the observations taken at 
the Second Order Stations, on a plan uniform with those received from the 
Climatological Stations. As the nimiber of our stations of the Second Order' 
is 24, and of oar Climatological 50, there are now altogether 74 stations in 
connection with the Society at which these strictly comparable observations 
are taken. 

As it is of the greatest importance that the instruments and screens used, 
as well as the mode of exposure, should be as far as possible strictly uniform, 
ihe Assistant-Secretary, Mr. Marriott, has, by direction of the Council, made 
an inspection of most of the climatological and a re-inspection of many of 
the second order stations daring the year, and the remaining climatological 
stations will be inspected in 1881. The cost of the inspection was JS70. 
This expenditure, however, will be reduced to Jg45 by a grant from the Meteo- 
rological Office, as explained further on ; and, though this is a serious charge 
on the Society's income, it is one which cannot be avoided and must recur 
every year, re-inspection at short intervals being necessary, in order to see if 
any alterations have been made in the instruments or in their manner of 
exposure. Mr. Marriott's report on his visit to the stations is very satis- 
factory. 

" Inspection of Stations, 1880. 

" The following Second Order and Climatological Stations have been 
inspected, and, on the whole, found in a satisfactory condition, viz. : — 

Alnwick Portsmouth 

Aspley Guise, Wobum Ramsgate 

Babbacombe, Torquay Bounton, Northallerton 

Bournemouth Seathwaite, Borrowdale 

Bade Sidmouth 

Cheltenham Somerleyton, Lowestoft 

Cranleigh, Guildford Southampton 

Cromer South Bourne, Christchurch 

Croydon Strathfield Turgiss, Wiuch£eld 

CoUompton Swarraton, Alresford 

Dartmoor, Prince Town Throcking, Buntingford 

Downside, Badstock Teignmouth, (Bitton) 

Eastbourne „ (Woodway) 

Finchley Torquay, (Castle College) 

Harestock, Winchester „ (Rocombe) 

HiUington, Lynn Totnes 

nfiracombe Tunbridge 

Isleworth Tunbridge Wells 

Lowestoft Yentnor 

Lymington Watford 

ICaccl^ifield Weston-super-Mare 

Maker, Devonport Worthing 

Marlborough 
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" With regard to the Climatological Stations, the exposnre, with one or two 
exceptions, is very good, and at some of the sea-side places is much better 
than might have been expected. At all the stations, except Cromer and 
Hfracombe, Stevenson's stand, or a modification thereof, is used. The ther- 
mometers which had not recently been verified were compared with the 
standards, and their changes of index error (if any) ascertained. At one 
station where the thermometers had been verified about 12 years ago, it was 
found that the zero of the dry bulb had risen 0^*6 and that of the wet bulb 
l^'O ; thus making the locality to appear to be more humid than was actually 
the case. 

'* The evaporation of spirit to the top of the tube in the grass minimum 
thermometer is still a frequent cause of error in the readings of this instru- 
ment at some stations, and will doubtless continue to be so until some simple 
mercurial minimum thermometer has been devised to supersede it. 

" All the observers appear to be desirous of co-operating with the Society 
in its endeavour to collect reliable data for ascertaining the climate of the 
country, by doing their best to make accurate observations, and by carrying 
out any suggestions that have been made for their improvement. 

(Signed) ** William Marriott." 

The Rev. W. 0. Ley has also visited the station at Guernsey, and Mr. 
Scott the station at Ldmavady, Ireland. 

Applications, by persons proposing to become observers, have been made, 
either for the loan of instruments, or for a subsidy towards their purchase. 
These are rarely entertained, as much difficulty is usually found in securing 
the return of instruments on the death or removal of those to whom they 
have been lent, and in their replacement if broken. An exception, however, 
has been made as regards Seathwaite in Borrowdale, which has been equipped, 
at an expense of £7, as a Climatological Station, the observer at which is to 
be paid £2 28. per annum for making the observations and forwarding them 
to the Society. The observer at Dartmoor also is paid £S Ss. a year for 
similar, but rather heavier, duties. The reasons for these departures from the 
usual custom are, that Dartmoor, being the highest of the Society's Stations, 
is of peculiar importance, and that no one there will undertake the work except 
the person now employed ; whilst the neighbourhood of Seathwaite is probably 
the wettest inhabited locality in Europe, the mean annual rainfiEdl being about 
140 inches, and it is, therefore, a spot whence details of temperature and 
hygrometry will be of exceptional interest. There are no residents at the 
place except cottagers, who, of course, have had to be taught, and will have 
to be paid. 

The Society now supplies the Meteorological Office with copies of monthly 
returns from 14 Second Order Stations, viz. : — 

Babbacombe Dartmoor ^ Ramsgate 

Buxton Hillington Scaleby 

Carmarthen Kelstem Strathfield Turgiss 

Cheltenham Llandudno Wakefield 

Churchstoke Marlborough 
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Sealeby having been subsiituted this year in ihe place of.* Audley End, 
where observations have been discontinaed. 

Weekly rekims are also forwarded to the Meteorological ' Office from 
nine stations, viz. : — 

Blackpool HiUington Llandudno 

Borghill Kelstem Marlborough 

Ghurchstoke Leaton Strathfield Turgiss 

for the Weekly Agricnltnral Weather Reports ; four of which, viz. Church- 
stoke, Hillington, Kelstem and Llandudno, have received sunshine recorders 
on loan from the Meteorological Office. Copies of the observations from 
Limavady are also supplied to the Registrar-General for Ireland ; so that the 
observations taken at the Society's Stations are not only regularly published 
in the Journal, but appear in other and more widely distributed publications. 
The Meteorological Office will contribute above £100 for the Returns, and 
£25 towards the expenses attendant on the inspection of stations for this 
year. This arrangement is considered to be satisfactory to both parties. 

The returns sent in to the Society, in response to inquiries, respecting the 
great frost of December 1879, which were embodied by Mr. Marriott in a 
Paper published in the April number of the Journal, showed the necessity 
for having not only minimum, but ordinary thermometers verified below 
82^ F. The Council, therefore, brought the subject under the consideration 
of the Eew Committee, and received an answer in February from Mr. 
Whipple stating that after duly considering the desirability of having dry, 
wet and Tninimnm thermometers verified down to zero, the Committee were of 
opinion that a series of experiments should be instituted to ascertain the 
most desirable method of verifying thermometers at this temperature, and 
in the meantime were willing to verify minimum thermometers down to 
12^^ F. for a fee of Is. 6d. for the certificate. This is an important step 
towards obtaining comparable observations at low temperatures, but it is hoped 
that yerification down to zero will soon be obtainable at a small fee, as 
observations show that a temperature even below this is not very uncommon 
in several parts of these Islands. 

At a meeting of the Council, held on May 19th, the programme of questions 
to be submitted to the Conference for Agricultural Meteorology was read, and 
referred to the General Purposes Committee for consideration and report. At 
the next meeting of Council it was reported that the programme had been 
printed and sent round to the Members of Council, with a request for their 
soggestionfl. A Special Committee, consisting of the President, the Secre- 
taries, Mr. Dymond, Mr. Ellis, Dr. Gilbert, and the Rev. T. A. Preston, was 
appointed to consider the programme and report thereon, and also to report 
on the questions to be discussed at the approaching meeting of the International 
Committee of Meteorology, to be held at Berne. 

At a meeting of Council, held on July 14th, the following Report from the 
Committee was read : — 

**BbPOBT of THB AoBICTTLTUBAL MeTBOBOLOOT COICMITTEE. 

** The Committee has carefolly considered the Programme of Questions to 
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be discussed M^e Conference for the deyelopment of Agricoltural and Forest 

Meteorology^ to be held at Vienna in September, as well as Miss Ormerod's 

answers to the several questions of the Programme, and recommends that 

tii^e. following replies be sent to the Conference : — 

-/••.•'^i. Q. — • What are the mutual relations of the Meteorological elements on 

':Y-egetation ; not only those which are proved to exist, but those which are 

* theoretically supposed to be probable ? ' 

" A. — Healthy vegetation depends on due proportion of warmth, moisture 
and light; in overcast and moist summers there is luxuriant leafage and little 
flower ; in sanny and dry summers leafage is moderate and flowering great 
(possibly no great amount of fruit, as the plants may be too much dried). 
These main points are much modified by circumstances that affect the ground 
temperatures, and these ground temperatures are of great importance, as 
through them the flow of the sap may be retarded or entirely checked, or 
may be active in one part of the plant whilst it is exactly the reverse in the 
other, i.e. above or below ground, as the case may be. The importance 
of this consideration is practically acknowledged by vine growers, and more 
information (m and practical working of the subject would be of great service 
in the management of crops. The effect of a mild, overcast and moist 
summer and autumn or the reverse upon the ripening of the wood of that 
year, and the fruit and leaf buds for the succeeding year, is probably con- 
siderable, and more information on this subject is desirable ; as also the effect 
on agricultural seeds, especially with regard to the cereal crops, as exemplified 
in the bread made from com harvested in bad seasons (notably in 1889) 
drawing out into long sticky strings. 

" With respect to the allegation that the removal of trees from large districts 
produces a sensible effect on the character and amount of the rainfall and 
upon the temperature and hygrometry of the district, the extent of the 
British Isles is not sufficiently great to afford positive information. 

* * n. Q . — ' What observations of Meteorological elements are to be particu- 
larly attended to, with special reference to their influence on Vegetation ? * 

''A. — Sunshine, earth temperature at depths not exceeding 4 feet, air 
temperature and range, humidity, wind, rain and terrestrial radiation. Also 
solar radiation and evaporation if satisfactory instruments can be obtained. 

' ' III. Q. — ' How far and in what way can Meteorological observatories and 
stations, without interfering with their other work, include these observations 
in their sphere of operations ? * 

** A. — The additional data required would not materially increase the work 
at existing stations. 

*' IV. Q. — ' Would it not be useful, with a view of establishing special 
systems of observations, such as, for instance, phenological observations, for 
this object, to prepare general Instructions ? ' 

** A. — ^Yes. The Instructions issued by the Society are forwarded herewith. 

* * V. Q. — ' Can, at the present moment. Meteorological Central Offices issue 
Weather Forecasts for the use of Agriculture with reasonable prospects of 
utility ; and if this question be answered in the affirmative, how can Ihe 

service be organised as fully as possible ? ' 



{ 



BEPOBT. 108 

*' A. — The results of the first experiments in this country by the Meteoro- 
logical Council are submitted herewith. 

'* The Committee does not consider it necessary for the Council to reply to 
any of the questions on the circular announcing the Meeting of the Inter- 
national Committee of Meteorology on August 9th, 1880, at Berne. 

(Signed) ** G. J. Symons, 

Chairman.^* 



This Report was adopted and forwarded to Vienna by the Foreign Secre- 
tary, and in Appendix III. will be found the Resolutions of the Conference. 

(p. 117.) 

The weather in the Atlantic during the months of February and March, 
1880, having been very unusual, it was considered that a careful discussion 
of the logs of yessels sailing in the North Atlantic during these months would 
be of considerable value. It was therefore resolved, at a meeting of Council, 
that the Meteorological Council be requested to undertake a complete dis- 
eusdon of the Meteorology of the North Atlantic Ocean during these months. 
The Council trust that a favourable answer will be received to this request. 

Amongst the most valuable donations to the Library may be mentioned 
the printed discussion of the Cobham Journals, made and published by Miss 
Ormerod, who not only gave a copy to the Library, but also most liberally 
placed 500 copies of the work at the disposal of the Council for distribution 
among the FeUows of the Society. A cordial vote of thanks was given to 
Miss Ormerod for her valuable donation. Mr. Greaves, the late President, 
also presented to the Society a set of the Journals of the Royal Agricultural 
Sodaty from 1889 to 1874. 

The Council have purchased all the published volumes of the new edition of 
the EncydopaBdia Britannica, and have decided on procuring the other 
volumes as soon as issued. They have also added to the Library Keith 
Johnston's Royal Atlas (new edition), as well as a considerable number of 
old and rare meteorological works. 

In consequence of the number of works presented to the Society, lists of 
which will be found in Appendix lY., it has been found necessary to provide 
additional shelves for their accommodation. Considerable attention has also 
been given to perfecting the sets of serial publications, to keeping the Library 
in a satisfactory and creditable state as to binding, and also to keeping the 
slip catalogue perfect. The insurance of the Library has also been increased 
from £21^0 to £500. 

The Council desire to advert specially to the contents of the Journal for 
the past year, which they consider will compare favourably with any volume 
previously issued. As the exhibition of instruments at the March meeting 
was the first held in accordance with the resolution passed in 1879, the 
Couneil desire to draw attention to the descriptive list printed on pages 161-5 
of Vol. YI. of the Journal. They would also especially mention the following 
list of published Papers, which show the varied character and valuable 
oontents of the volume for 1880, viz. : — 
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" Beport on the Phmological Observations for 1880." By the Rev. T. A. 
Pbeston, M.A., F.M.S. 

** Notes on the Meteorology of Zanzibar ^ East Afri4:aJ" By John Bobb, 
M.D., F.M.S. 

** On a New Form of Hygrometer^ By Geobgs Dineb, F.M.S. 

** The Diurnal Range of Atmospheric Pressure,** By Richabd Stbachan, 
F.M.S. 

** Description of the Card- Supporter for Sunshine Recorders adopted at the 
Meteorological Ofice.'* By Prof. G. G. Stokes, M.A., F.R.S. 

" 071 Typlioons in China, 1877 and 1878." By Lieut. A. Gabpbntbb, 
R.N., F.M.S. 

" Notes on the Reports of Wind Force and Velocity during the Tay Bridge 
Storm, December 28M, 1879." By Robkbt H. Soott, M.A., F.R.S. 

** On the Frost of December 1879, over the British Islet:' By Wiluam 
Mabbiott, F.M.S. 

'* Comparison of Thermometric Observations made on board the R.M.S,8, 
* Algeria: by Capt. Wilijam Watson, F.M.S., during 5 parages between 
Liverpool and New York, in September to December, 1878." 

** On tlie Greenwich Sunshine Records, 1876-80." By Wiluam Eujs, 
F.R.A.S. 

** On the Rate at which Barometric Changes traverse the British Isles:* By 
G. M. Whipple, B.Sc, F.R.A.S. 

** A Sketch of the Winds and Weather experienced in the North Atlantic, 
between latitudes 80° N and 60° N, during February and March, 1880." By 
Chables Habdino, F.M.S. 

** A New Form of Six*s Self-registering Thermometer:* By J. W. Zambba, 
F.M.S. 

<' Variations in the Barometric Weighs of the lower Atmospheric Strata in 
India:* By Prof. £. Douolas Abchibald, M.A., F.M.S. 

•* Meteorology of Mozufferpore, Tirhoot,for the year 1879." By Chables 
N. Pbabson, F.M.S. 

** Ozone in Nature, its Relations, Sources and Influences, dc:* By John 
MuLVANY, M.D., R.N., F.M.S. 

** The Average Height of the Barometer in London:* By Henbt Stobks 
Eaton, M.A., F.M.S. 

" Results of Meteorological Observations inade at Stanley, Falkland Islaf ids, 
1876-77." By William Mabbiott, F.M.S. 

" The Winter Climate of Davos:* By C. Theodobb Williams, M.A., 
M.D., F.M.S. 

The cost of the Jonmal for the year has been somewhat high, chiefly in 
consequence of the unusually large number and size of the illustrations, and 
partly from the increased number of copies now required for tibe Fellows. 
The total cost of publication exceeded £200, to which must be added the 
amount expended for postage in forwarding copies to the Fellows, and to the 
numerous Foreign Societies and individuals with whom publications are 
exchanged. The labour in superintending the publication of the Journal has 
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been nnasaally great, aQd the best thanks of the Society aro therefore due 
to the Editing Committee. 

The delegates appointed to represent this Society upon the Lightning Rod 
Conference report that that body has been steadily at work during the past 
year, eleven meetings have been held, nearly 200 pages of the Appendices 
to the Report are in type, and it is hoped that the Conference will complete 
its labours during the present session. 

In consequence of the additional labour thrown upon the sta£f by the 
comparison of the returns £rom the Climatological Stations, it has been 
necessary to appoint another computer, and thus add somewhat to the annual 
cost of the staff. The total expenditure for the year, as might have been 
expected, is greater than in former years, partly from the increased rent of 
the 8ociety*s Offices, but chiefly from the additional amount paid in salaries 
(about £82), postage of the Journal, and the inspection of new stations. 

The Society has to deplore the loss by death of two of the Fellows, viz. 
Edward Chapman Morrell, elected on January 15th, 1879, and Henry Downs, 
elected March 19ih, 1879 ; and the roll of the Society has also been diminished 
by 14 resignations, and the removal of 10 defaulters, making a total loss of 
26, agamst 52 Fellows elected in 1880. 



Fellows. 


Life. 


Ordinary. 


Honorary. 


Totals. 


1879, December 81 ... 
(Corrected numbers) 


91 


866 


16 


478 


Since elected 


+ 8 
+ 4 

... 
• * • 


+42 

— 4 

- 2 
-14 
-10 


+ 2 

... 
... 

• • • 

• •• 


+52 

- 2 
-14 
-10 


Since compounded 

Deceased 


Retired 


Defaulters 




1880, Deeember 81 ... 


108 


878 


18 


499 



The following figures show the position of the Society for every year since 
it procured a Charter of Incorporation in 1866 : — 

1866 881 1871 814 1876 898 

1867 828 1872 809 1877 417 

1868 880 1878 808 1878 425 

1869 841 1874 827 1879 478 

1870 840 1875 858 1880 499 

The Standing Committees were constituted as follows : — 

Editino CoinoTTEB : — Mr. Laughton, Mr. Scott and Mr. Whipple. 

GsNBBAL PuBPOSES CoBooTTEE : — The President, the three Secretaries, 
Mr. Ellis, Mr. Latham and^iir. Tabor. 

DscBBASs IN Wateb Supplt CoMmTTSB : — The President, Messrs. Eaton, 
Field, Greaves, Latham and Scott. 

The receipts and expenditure during the year do not compare so favourably 
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as in preceding years, the former having been £691 8s. against £^05 18s. lOd. 
expended. But this has arisen, to a certain extent, in consequence of the 
non-receipt of £50 from the Meteorological Office before the close of the year. 
The purchase of books has absorbed about £16 more than usual, the additional 
salaries £82, and the large cost of inspecting the new and some of the old 
stations nearly £27 above the sum expended last year, which altogether fully 
account for the increased expenditure. The entrance fees for 1880 were less 
than in 1879, having been only £47 against £80 in the latter year; the life 
compositions were the same, and the subscriptions nearly £2 10s. less than in 
1879. On the other hand, the excess of assets over Habihties, including the 
£50 due from the Meteorological Office, reaches to nearly £115 above the 
amount in 1879. The following summary shows the receipts for the last 
three years from subscriptions, entrance fees and life compositions : — 

1878. 1879. 1880. 

Subscriptions £816 18 £857 14 £855 2 

Entrance Fees 87 1 80 4 47 

Life Compositions ... 86 144 144 



£889 19 £581 18 £546 2 



APPENDIX I. 

Repobt of the Assistant Secbetaby on the Inspection of Stations, fob 
THE Yeab 1880. (Plate V.) 

Alnwick, December 21. — This station has been organised jomtly by Mr. J. 
n. Stewart and Mr. J. Lingwood, the former having purchased most of the 
instruments and the latter having undertaken to make the observations. 
The instruments are placed in a good sized garden at the eastern end of the 
town, near the railway station ; the situation is open and exposed, with 
ground sloping a little to the north. The thermometer-stadd is a large 
one with single louvres ; Mr. Lingwood was requested to have additional 
louvres fixed on three sides so as to cut off reflection and radiation from the 
ground. The subsoil is sandy. — Observer^ J. LiNOWooDy F.M.S. 

AsPLET Guise, July 2. — This station is two miles north-north-west of 
Wobum, and is on the summit, and at the east-north-east end of a range of 
hills which run from WSW to ENE, and is very open and exposed on all sides 
except the west, on which there is a wood about a quarter of a mile distant. 
The instruments are placed on the west side of the lawn, on the border of 
which there are a great number of shrubs, &c. The thermometer-stand is a 
home-made one and not of the regular StevensoQ pattern ; the dry-bulb is at 
one side and the wet-bulb at the other, with the maximum and Tninimnm 
thermometers between them. The soil is sandy. — Observer, £. E. Dymond, 
F.M.S. 
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Babbicombe, Atigust 21. — On testing the thennometers it was found that 
the zero of the maximtim thermometer had risen 0^*2, and also that the dry- 
and wet-bulbs read a little too high. In all the other respects the station 
was in a satisfactory condition. Since the last inspection Mr. Olyde has had 
a tower built oyer the porch of the house, on the top of which he has erected 
a Gasella self-recording anemometer. This commands a good view, but the 
wind is so much deflected by the cliffs and the contour of the land that the 
anemometer hardly registers the true amount. Soil limestone. — Observer^ 
E. E. Glydb, F.M.S. 

BouBNEMouTH, Juiy 24. — The thermometer-stand is placed in the 
vegetable garden of Tregau House on the east cliff, and is fairly well 
exposed considering the neighbourhood, as in Bournemouth there are great 
numbers of fir trees. The rain-gauge is on the lawn in front of the house in 
an open situation. The dry and wet-bulb thermometers are not graduated on 
their stems. The soil is sandy. — Observer^ Admieal Sib B. J. Sulivan, K.C.B. 

Bbidoetown, Totnes, August 21. — The instruments are placed in a garden 
in front of tibe house in a fairly open situation. Bridgetown lies in the 
yalley of the Dart, and the garden is on the NE slope about 100 feet 
above the river. The thermometer-stand is larger than the usual pattern 
and has zinc louvres instead of wooden ones. As the area for the rain-gauge 
was too confined the observer was requested to move it some feet further to 
the south. The soil is clay. — Observer^ T. H. Edmonds, F.M.S. 

BuDE, August 14. — The thermometer-stand is placed on a small grass 
plot in front of the school-house, the walls of which are coloured white. A 
roadway runs on the south-west side of the gardep, so that possibly there 
may be a little reflection and radiation of heat. The stand is a large open 
one with only single louvres and was painted green ; the bulbs of the thermo- 
meters were also only 8 feet above the ground. The observer was requested 
to raise the stand and have it painted white, and also to provide for a better 
circulation of the air. The rain-gauge is placed in the grounds of the Castle 
and is very well exposed, no object rising beyond an altitude of 10°. Bude is 
situated in a cove on the north coast of Cornwall in a valley running some 
little distance inland north-west and south-east, and is exposed to the full 
force of wind from the sea. The soil is sand, but the valley itself is bounded 
by iron-stone rocks and hills. — Observer, J. Abthub. 

Cheltenham, August 10. — The observer was away from home at the time 
of my visit, so a complete inspection could not be made^ The instruments 
appeared to be in good working order except the grass minimum thermometer, 
which had some spirit at the top of the tube. The cotton on the wet-bulb 
thermometer was also too thick. Soil, loam on clay. — Observer, B. Tybeb, 
B.A., F.M.S. 

Ceaniaiob, September 24. — The instruments are temporarily placed in a 
garden at the end of a large common in a well exposed situation. They 
are to be removed to a new site in the course of a few months outside the 
vegetable garden of Alderbrook, the seat of Mr. Balli, M.P., 7 miles south-east 
of Guildford. This position is rather sheltered by trees and hills from the S 
to E, but is well open to the SW. A hill rises to the height of about 600 
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feet above sea level on the north-east, and the ground slopes gently to the 
soath-west. Soil sand on clay. — Observer^ J. Bbyan. 

Cbomeb, July 8. — The thermometer-stand is a home-made one, and was 
entirely closed except at the bottom which had perforated holes, and was 
painted black. As the observer was not disposed to procure a Stevenson 
screen, he was requested to have the stand painted white and to have holes 
made at certain parts or the sides to allow for ventilation. The garden is 
very much enclosed, so that the exposure is not so good as might be desired. 
The thermometer-stand is close to the house and also a wall on the south, so 
that it is in shade in the morning. As tibe rain-gauge was almost overhung 
by a tree on the south-west side, a fresh site was selected for it a little 
further to the north-east. The town is very much confined, the houses 
being close together with little or no garden, and the streets very narrow, so 
that a sufficient exposure for meteorological observations is ahnoet impossible. 
Sandy soil. — Observer^ J. Coopeb, F.B.C.S. 

Cboydon, June 29. — This station was found to be in a satisfMtory condi- 
tion. Since the last inspection a sunshine recorder has been added to the 
instruments in use and is mounted on the chimney-stack. Sandy soil. — 
Observer, E. Mawley, F.M.S. 

GuLLOMPTON, August 26. — The instruments are placed in a garden 40 feet 
wide, and very long and open. The ground in the garden is almost level, 
but in the neighbourhood falls slightly to the river Culm, which is barely 
half-a-mile to the east. The soil is gravel with a little elay. — Observer, 
J. Tubneb, F.M.S. 

Dabtmoob (Pbimobtown), August 16. — The thermometer-stand is placed 
in the vegetable garden adjoining the Prison Officers' School, and is well 
exposed. The stand was painted black, but the observer was requested to 
have it painted white forthwith. The rain-gauge had been moved firom the 
site previously selected to a small garden or yard, to which cattle had access, 
and was in a very unsatisfactory condition. The observer agreed to have the 
gauge re-turned in a lathe, and to remove it to its former position. The soil 
is peat on granite. — Observer, W. H. Tooxeb. 

Downside, August 27. — As the building of the Monastery Church was 
being rapidly proceeded with, the instruments were removed in 1879 about 
80 feet to the south of their former position. The stand was placed close to 
a gravel walk with the door opening to the south. As there appeared to be 
some reflected heat from the path the observer was requested to place the 
stand about 10 feet further back, with the door opening to the nor<ii. Soil, 
chj.^'Observer, Rev. T. L. Almond, O.S.B., F.M.S. 

Eastboubne, July 21. — ^The instruments at this station were in a satis- 
factory condition, except the grass minimum thermometer, which had some 
spirit at the top of the tube. As the rain-gauge was rather rusty the 
observer undertook to procure a new 5 -inch Snowdon gauge. Soil, chalk. — 
Observer, S. Bbbtton, F.M.S. 

FiNCHLEY, December 80. — The instruments not being in position, a site 
was selected for the thermometer-stand and rain-gauge in a very open 
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sitaation. There is a large pond some 70 feet south of the thermometer- 
stand, bnt it is abont 15 feet below the level of the ground where the stand 
is placed. The station is in the extensive grounds belonging to Avenue 
House, which Mr. Stephens is having laid out. The natural soil is clay, but a 
good deal of the ground is * made soil.* — Observer^ H. C. Stephens, F.M.S. 

Guernsey, July 29. — The instruments are placed in a large garden in the 
westeni district of St. Pierre, on the north side of a slight valley which runs 
down from the west to the sea ; the ground on the immediate north is nearly 
level, on the south it falls about 1 in 9 to the south, while the whole slope of 
the valley is at this place only 1 in 12 west to east. The garden itself is 
lowest on the south-west. The neighbourhood is moderately well exposed, 
with numerous adjacent houses and some timber. The soil is entirely gravel. 
The observer has no deputy, so that the returns are liable to be incomplete 
daring his absence. (Inspected by Rev. W. C. Ley.) — Observer, Dr. F. E. 
Caret, F.M.S. 

Harestocx, July 28. — This station is about 2 miles north-west of Win- 
chester, and is exceedingly open and exposed, commanding a wide expanse 
of country. All the instruments were in a satisfactory condition. The soil 
is chalk. — Observer, Lieut.-Col. H. S. Enioht, F.M.S. 

HiLLiNOTON, July 10. — As there appeared to be a Httle radiation reaching 
the thermometers owing to the louvres being rather wide apart, the observer was 
requested to have some additional louvres put in the stand, and also to have 
the frame carrying the thermometers made firmer. Soil, sand on chalk.— 
Observer, Rev. H. Ffolkes, M.A., F.M.S. 

Ilfracombe, August 12. — The instruments are exposed in a large screen, 
like a sxunmer-houie, the rain-gauge being on the top and having a pipe 
with a tap below. The stand is about 6 feet square, has large louvres half- 
way down, then lattice work, is painted green and has a slated pyramidal 
roof. It is placed over the shingle promenade of the Ilfracombe Hotel, and 
ifl 8 or 10 feet from the embankment, which rises about 16 feet. The 
exposoro is quite open to the sea from the west to north. Capstone rock is 
about 200 yards distant on the north- north-east. On the borders and out- 
skirts of the town, hills rise to the height of 500 to 800 feet. The whole 
of the soil is shale. During 1880 the returns were suppUed by Dr. Slade- 
King, who extracted the readings from a local paper. Since then the 
Directors of the Ilfracombe Hotel have instructed their observer, Mr. Tattam, 
to send the returns direct to the Society. A new rain-gauge has also been 
proeiired and placed in a better position than the one on the top of the stand. 
— Observer, M. W. Tattam. 

Isleworth, June 29. — ^The instruments are placed in the kitchen-garden, 
in an open and exposed situation, and were found in a satisfactory condition, 
except the grass minimum thermometer, in which the spirit had become 
divided. Miss Ormerod undertook to have an apple tree on the north-east 
removed, so that there might be no obstruction to the rain-gauge. The 
ground in the immediate nei^bourhood is level, and the soil day. — 
Obeerver, Miss E. A. Ormerod, F.M.S. 
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Lowestoft, July 7. — This station was found in a satisfactory condition. 
As the shrubs and trees round the garden had grown very much, the 
observer was requested to have the tops of the trees cut on the north and 
north-east sides. Mr. Miller will remove in a year's time to a new house 
about 100 yards west of the present situation. The soil is gravel.-^O^terr^, 
S. H. MiLLEB, F.M.8. 

Macclesfield, December 28. — A plot of ground 12 feet square has been 
railed off in the Public Park for the mounting of the instruments. The 
situation is very open, there being only a few shrubs on the west and south ; 
the ground slopes to the north towards the river Bollin, which is at the end 
of the Park. The instruments were not in position, but the stand was 
erected and painted green. Mr. Dale undertook to have it painted white. 
The observations for the first few months will be taken by Mr. Dale, the 
Secretary of the * Useful Knowledge Society,' and afterwards by the Park- 
keeper as soon as he is capable of making them. The soil is gravel on day. 
— Observer J J. Dale. 

Makeb, August 17. — This station is on Maker Hill, a little above, and 
to the south-west of Mount Edgecumbe, and about one-third of a mile from 
the sea. The instruments are in the garden on the north slope of a valley 
which runs nearly north-east and south-west ; the valley is open on the east 
to Plymouth Sound. The thermometer- stand is not of Stevenson's pattern, 
but a home-made one. The stand proper has louvres on three sides and a 
plain board at the back in which a number of circular holes are cut. This 
stand is protected by an outer screen qf plain boards all round except on the 
north side. It seemed to allow for a good circulation of air, but Mr. 
Newnham was requested to provide for a little more ventilation. As the 
rain-gauge was rather sheltered by trees on the north and east a fresh site 
was selected for it on the terrace above the lawn. Soil, clay on rabble- 
stone. — Observer^ Rev. P. H. Newnham, M.A., F.M.S. 

Mablbobough, July 29. — This station was found to be in a satisiactory 
condition and all the instruments were in good working order. Soil chalk. — 
Observer^ Rev. T. A. Pbeston, M.A., F.M.S. 

PoBTSMouTH, July 22. — The instruments are placed in a large vegetable 
garden on the west side of Trinity Church, Portsea, and close to H.M. Dock- 
yard. The ground is level and the situation open. The thermometer stand 
is larger and higher than the usual Stevenson pattern. The dry and wet 
thermometers are long instruments with pear shaped bulbs and have the 
scales protected by outer tubes. The rain-gauge, which had been made by a 
convict in the prison, had a broad wire rim. This has since been altered to 
a sharp rim. Soil, loam on sand. — Observer ^ B. E. Powxb, L.B.CJP. 

Ramsgatb, September 9. — This station was not in a very satis&ctory con- 
dition. The muslin on the wet-bulb was found to be dry, and the cup, con- 
taining the water, green. The muslin and cotton which had been sent on the 
thermometer, in November last, had not been changed till a few days before. 
The porcelain scale of the minimum thermometer had been broken for a long 
time, and consequently only the divisions on the tube had been used. This 
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may haye been the canse of occasional errors of 5° or IQP, I re -fixed the 
scale so that the instroment can now bo read correctly. The thermometer 
attached to the barometer was broken the morning of my visit ; this has 
been replaced by a spare centigrade thermometer which I compared with the 
standard. The maximum thermometer in the son was broken by the gardener 
a few weeks previoosly, and the grass minimum had been broken for some 
months. Soil, chalk. — Observer, Rev. T. E. Eoan, O.S.B. 

RouNTON, December 22. — The instruments were not in position, but a site 
was selected for them on the lawn in a yery open situation and about 800 feet 
from the house. The district appears to be rather flat and moderately free 
from trees, there are, however, some hills about 200 feet in height, 2 or 8 
miles distant in the SW. Rounton is 7 miles north-east of Northallerton. 
The soil is marl on sandstone. — Observer, I. Lowthian BEiiL, F.E.S., 
F.M.S. 

Ssathwaits, December 18. — It being considered desirable to ascertain the 
meteorological characteristics of this, the wettest spot in Europe, the Council 
decided upon equipping a cHmatological station, the observations being made 
by the same person who has hitherto measured the rainfall there. I visited 
this place on the above date, took the instruments with me, had them properly 
set up, and gave the observer full instructions. Seathwaite is in a valley at 
the southern end of Borrowdale, and is at the foot of two high hills, viz. 
GUuramara, which rises to the height of 2,560 feet on the 6SE, and the Wadd 
Hole Moor, which is nearly 2,000 feet high on the NW. The Great Gable, 
2,949 feet, is about 2 miles to the SW. The instruments are placed in a 
small garden surrounded by a low stone wall (4^ feet high) belonging to one 
of the cottages. The stand will be in shade for some time every day, as may 
he gathered from the fact that in winter the sun shines there only for about 
two hours. — Observer, W. Dixon. 

Sidmouth, August 25. — ^The instruments are placed in an open and well 
exposed situation in the outskirts of a vegetable garden, on the summit of a 
small hill in the valley between the Salcombe and Peak Hills, which rise to 
the height of 500 feet and are about 4 miles apart. The thermometer stand, 
ifhieh is of Dr. Radford's own design, is a double one, somewhat like the old 
Kaw stand. The maximum and minimum thermometers are fixed to a verti- 
cally revolving board so that they can be set by one movement. The rain- 
gftuge is on the lawn in front of the house, and is somewhat protected by high 
trees. The soil is clay. — Observer, Dr. W. T. Radford, F.M.S. 

BoMBBLBYTON, July 9. — The instruments are placed on the lawn in the 
raetory grounds, in Somerleyton Park, 5 miles west-north-west of Lowestoft. 
The district is rather wooded, but the thermometer stand has a good exposure. 
The reetcury is on high ground about 50 feet above and a mile distant from 
the valley of the Waveney. On comparing the thermometers, it was found 
that the zeros of the dry and wet bulbs had risen considerably since the last 
eomparison, the dry reading 0^*6 and the wet 1^*0 higher than when last 
compared. The rain-gauge was in the kitchen garden, but was not sufficiently 
well e^osed, being protected by high trees on the north and north-east; a 
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fresh site was, therefore, selected for it on the lawn. The soil consists of 
gravel, loam and sand. — Observer, Rev. C. J. Steward, M.A., F.M.S. 

Southampton, July 22. — This station is at Highfield, which is abont 2 
miles north of, and on higher ground than, Southampton. The instroments 
are placed in a garden on the south-west side of a gently sloping valley, a 
little to the south-east of Southampton Common, and were all in a satisfactory 
condition. The soil is sandy. — Observer, Rev. H. Garrett, M.A., F.M.S. 

South Bourne, July 23. — No change has been made at this station since 
the last inspection. All the instruments were found in a satisfactory condition. 
The soil is sand. — Observer, Dr. T. A. Compton, F.M.S. 

Strathfield Turoiss, July 28. — ^This station was found in good working 
order, the only recommendation being that the stand should be painted. 
Soil, gravel. — Observer, Rev. C. H. Griffith, F.M.S. 

SwARRATON, July 27. — The village of Swarraton, which is abont 10 miles 
north-east of Winchester, lies in a valley, the sides of which rise to about 150 
feet. The instruments are placed in apiece of ground railed ojQT in a field on the 
eastern side of the valley, which runs north and south ; they are about half- 
way up the slope. There are several trees near, but the exposure is quite 
open. All the instruments were in a satisfactory condition. The soil is 
chaXk.— Observer, Rev. W. L. W. Eyre, M.A, F.M.S. 

Teionmouth (Bitton), August 24. — The instruments are placed in the 
grounds of the Bitton, West Teignmouth, which slope down to the river 
Teign, about 100 yards on the south. The Teign at high water is a broad 
river, but at low water wide sand banks are left bare. There are some high 
trees on the north-west to the north-east, but otherwise the situation is open 
from the east to west. The thermometer stand has two doors, one on the 
north for reading the dry and wet bulbs, and the other on the south for 
reading the maximum and minimum thermometer^. Soil, New Red Sand- 
stone. — Observer, Dr. W. C. Lake, F.M.S. 

Teionmouth (Wood way), August 25. — ^The instruments are placed in a 
garden on the south-east slope of the little Haldon, which rises to the height 
of 800 feet about a mile and a quarter on the north-west. The garden slopes 
to the south and is open in all directions except the north. It is distant one 
mile from the sea on the east, and also one mile from the Teign on the 
south. The thermometer stand was painted an oak grained colour, bat Mr. 
Ormerod undertook to have it painted white. Soil, New Red Sandstone. — 
Observer, G. W. Ormerod, F.M.S. 

Throckino, September 7. — This station is on about the highest ground in 
Hertfordshire, and a mile and a half west- north-west of Buntingford. 
The ground in the district is nearly level, but slightly undulating. The 
instruments are placed on the lawn of the rectory, which is quite level but 
surrounded by trees. The thermometer stand was moimted on a table and 
had a board with holes at the bottom. As the table was liable to get heated, 
the observer was requested to remove it, and to mount the stand on fonr 
posts, with the bulbs of the thermometers 4 feet above the ground. The 
rain-gauge was protected by trees on the north-east and east. A new site 
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was selected for it in the kitchen garden, where it will be open to all quarters. 
The soil is clay. — Observer, Rev. C. W. Harvey, M.A., F.M.S. 

Torquay (Castle College), August 28. — The instruments are placed on a 
knoll at the apex of St. Mary Church Road and Union Street, in the parish 
of Upton. The summit of the knoll is comparatively level, but the ground 
slopes considerably all round, especially on the south-south-west, where there 
is a steep cliff some 60 feet in height. Trees surround the knoU, but not to 
any great altitude. The soil is limestone. — Observer, C. J. Harland, F.M.8. 

Torquay (Rocombe), August 28. — This station is on the ridge at the west 
end of the Warbnry Hill. The ground slopes to the south and is open to 
Tor Bay. Rocombe is nearly mid- way between Babbacombe and Tor Bays. 
The instruments are placed on a lawn which is quite level and open from 
the south-east to west. The soil is chiefly slate. — Observer, H. Hearder, 
F.M.S. 

TuiTBRiDaE, July 20. — The instruments are placed in a small vegetable 
garden and shrubbery, surrounded by a wall 7 feet high. The ground is level, 
but about half a mile to the south-west there is a hill 100 feet high. The 
thermometer stand is a large home-made one. The observer was requested to 
have some ventilating holes made at the top and to replace the solid bottom by 
lattice work. The soil is loam on clay. — Observer, W. C. Punnett, F.M.S. 

TuNBRiDGS Wells, July 20. — This station is at Blackhurst, on the summit 
of the Pembury Road. The instruments are placed on the lawn and are 
well exposed. AH the instruments were in a satisfactory condition except 
the grass minimum thermometer, which had 8^ or 9^ of spirit at the top of 
the tube. Soil, sandy loam. — Observer, F. Green, M.A., F.M.S. 

Yemtnor, July 26. — This station is in the grounds of the National Con- 
sumptive Hospital, on the Under-cliff. The instruments are placed on a grass 
plot behind the Hospital, which has a good expanse of grass land between it 
and the sea cliff, about 800 yards distant. The situation is fully open and 
exposed except on the north, where it is protected by the Upper-cliff, which 
rises to the height of about 500 feet above sea level. The observations had 
been taken by Mr. Ryder till June, and since then by Mr. Codling, who had 
had no previous instruction in the taking of meteorological observations. 
The instruments were compared and instruction given to the observer, so that 
the observations may now be considered satisfactory. The soil is green 
sand-stone. — Observer, J. Codling. 

Watford, July 2. — The instruments are placed on the lawn in a well 
exposed situation. The ground in the neighbourhood slopes gently on the 
east towards the valley of the Cohie, which is about half a mile distant. All 
the instruments were in a satisfactory condition except the minimum ther- 
mometer, which read about 0^*6 too low, owing to spirit having evaporated to 
the top of the tube. Soil, gravel on chalk. — Observer, J, Hopkinson, F.M.S. 

Weston-super-Mare, August 11. — The instruments are very well exposed 
on level grass land at the end of the High Street, and are about a quarter of 
* mile from the sea beach. The thermometer stand is a home-made one, 
with zine louvres inside, and was painted green. Mr. Perrett was requested 
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APPEN- 

ABSTRACT OF RECEIPTS AND EXPENDITURE 



Receipts. 

£ i. d. £ ». d. 

Balance from last year IdO 8 

Dividend on £800 M. S. and L. B. 4} Debenture Stock 35 5 
Do. £316 Os. 3d. New 3 per Cents 9 5 8 



Meteorological Office : — 

Copies of Monthly Betoms from 14 Stations (9 months) 75 

Do. Annual „ 1 „ 2 10 

Do. Weekly „ 9 „ (1879) .. 3 15 4 



44 10 8 



81 5 4 



Sabscriptions for 1878 7 

Do. for 1879 46 13 

Do. for 1880 291 8 

Do. for 1881 11 1 

Entrance Fees . . 47 

Life Compositions 144 

546 2 

Mr. E. Mawley— Publication of ObservationB 8 2 

Sale of Publications 17 8 5 



A841 16 
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Dix n. 

FOR THE YEAR ENDING DECEMBER SIst, 1881. 



EZPEHDITUBB. 

£ M. d, £ 9. d, 
oumal: — 

Printing Nob. S»— 36 139 16 

DloBtrationfl ,' ......... 40 12 2 

Aathors* Copies , 16 19 6 

Registrar-General^a Beports 7 12 

■ 208 18 8 
Hmiinfft dte, : — 

General Printing 18 

List of Fellows 6 16 

Forms, ^ ' 12 18 6 

Stationery 11 17 1 

Books and Bookbinding «.. 88 16 6 

alariei : — 

Asaistant'Secretaiy 146 

Compnters 77 10 6 

ffiee Expen»e$, <Be, : — 

Bent and Housekeeper 48 4 2 

Fnmitnre, Goals, and Insurance 12 2 4 

Postage 4114 9 

Befreshments 11 7 2 

Pazeels and Petty Expenses . 4 4 6 

Conrniisflion on Irish Cheques 2 



^F 



Jn hands of Bank of England 69 9 7 

Do. * Assistant-Secretazy 6 12 7 



78 8 1 



222 10 6 



117 14 11 



h^ervatioiu: — 

Inspection of Stations 70 2 9 

Instruments 9 16 11 

Observer at Dartmoor ; 8 8 

88 1 8 

\loci: — 

Purchase of £70 17s. 9d. New 3 per Cents 70 



776 18 10 



66 2 2 



£841 16 



"Vfe haT8 examined the accounts for the year 1880, with the Tonchers and the 
books of the Society, and find them to be correct, 

JOHN SANFOBD DYASON, \ ^^.v^. 
CHARLES HABDINO, / ^^^*' 

t^MMfy 6lA, 1881. 
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to have it painted white, bnt he conld not promise to have this done, as the 
lady to whom the land belongs had already protested against the stand being 
plaeed there at all. . I believe that the stand, however, has since been painted 
white. Soil sandy, but limestone in the neighbourhood. — Observer ^ W. E. 



WoBTHZNG, Jtdy 21. — ^The instruments are placed on a lawn in a large 
garden, which runs the whole length of a number of houses, and are about 
200 feet from the sea shore. The exposure is very open except on the south, 
where the houses on the Marine Parade cut off the sun*s rays for some time 
in the winter. The soil is gravel upon chalL — Observer, W. J. Habris, 
M.A.C.S., F.M.D* 



APPENDIX III. 

Resolutions adopted by the Conference for the development of 
Agricultural and Forest Meteorology, held at Vienna in Skf- 
tember, 1880. 

Question I. 

" What are the mutual relations between the mcteorolo^cal elements and vege- 
tation, not only those already investigated, bat those theoretically supposed 
to exist ?" 

Resolution. 

1. — ^Vegetation is materially dependent on the following meteorological 
elements: — 

a. Temperature of the air and the soil. 

6. Duration and intensity of the illumination. 

c. AH the hydrometeors ; consequently the vapour tension and relative 

humidity, precipitation (rain, snow, &c.), as well as the other forms of 
condensation (fog, dew, and hoar frost). 

d. Motion of the air. On the other hand, the daily march of pressure, and 

of osone, appear to be of less importance for the march of vegetation. 
2. — Conversely, the meteorological elements appear to exhibit the influence of 
Tegetation in the following way : — Vegetation on augmented scale (such as 
pasturage, tilled land, forests, and moorland, &c.) give rise each in their own 
districts to special conditions of temperature and atmospheric humidity, and 
perhiqM of ram also, and may therefore exert an influence on the climate of the 
surrounding country, in respect of temperature and hydrometeors, and also of 
^rings. 

Question II. 

" To what observations of meteorological elements is particular attention to be 
paid with special reference to their influence on vegetation ?" 

3. — On the whole it appears important that on as many rationally managed 
estates as possible, special observation should be carried on of all the elements 
recognised as important. These observations should be made in different soils, 
and with different typos of culture, and should be compared with the crop 
retoms year by year, so as to investigate in detail the relation between vegetation 
and climatic factors. 

The general mean results published by the several central institutes do not 
famish values in sufficient detail for the study of individnal types of culture, or 
of local conditions. 

4. — ^rbe Conference approves of Dr. Hann's proposal, that Governments and 
Agriculttural Societies be recommended to set on foot such organisations of stations 
for aflricultural meteorology as shall render it possible to ascertain the conditions 
of chmate required by the most important crops, not only in the region where 
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they attain their highest perfection but also at the extreme limits of their cultiva- 
tion. 

With regard to the individual meteorological elements, the discussion on 
Question II. led to the following results : — 

5. — It is recommended that comparative experiments on the best modes of ther- 
mometer exposure be conducted. 

(A description of the modes of exposure adopted in different countries will be 
forwarded to the members of the Conference as soon as the necessary particulars 
have been collected by circular.) 

6. — Hours for daily observation. — The Conference expresses its opinion that 
when two observations only can be taken it is preferable to take tnese in the 
rooming and evening, but that observations pf the maximum and minimum 
temperature should also be made. 

7. — Insolation, —As no thoroughly satisfactory actinometer is known, obser- 
vations should in the first instance be made, but at stations of the first order 
only, of the time, duration, and relative intensity of sunshine (the last named 
by means of sensitised paper). 

It is recommended as an important inquiry for scientific institutes to devise 
an actinometer which shall be applicable to the sums of temperature derived 
from solar heat. 

8. — The temperature of the soil should be measured at least at four levels 
between the surface and the depth of 3 ft. 3 ins. (1 metre), and be conducted in 
various soils and with various kinds of crops, &c. lliis investigation most 
properly belongs to scientific agriculturists and foresters, and to technical 
experimental stations. 

9. — The occurrence ofjrosts. — Obeervations are particularly to be made. It is 
a subject well worth study as to the best mode or registerinj^ these observations 
in a form useful for practical discussions. Of course minimum thermometers 
should be used, but only such as have the bulbs quite free of the mounting. 

10. — It seems most important that the relation between the radiation under a 
cloudless sky and the humidity of the atmosphere should be carehilly studied at 
stations of the first order. 

11. — Light. — The methods of photometric observation, with especial reference 
to the chemical action of light, should be perfected by experiment «t scientific 
institutions, in order to obtain a good chemico-photometric instrument. 

12. — The Hydrometeors.— < T'Ae humidity qf the air should be measured by 
the diy and wet bulb thermometers and the nair hygrometer, and, if possible, 
three times a day (one observation being taken in tlie early afternoon). 

As to the apparatus to be used the Conference recommends comparative 
observations with the complicated balance hygrometer of Schwackhdfer, and the 
more simple apparatus of Edlroann of Munich, in order to determine which of 
these arrangements should be finally recommended for stations of the first order. 

The stations of the second and third orders should for the present employ only 
the dry and wet bulb hygrometer and the hair h^'^ometer. 

13. — Evaporation. — The Conference is of opmion that observations are im- 
poi*tant, but that no existing instrument can be proposed for general and exclusive 
use. In fact, it is recognised as an immediate requirement to devise satisfactory 
instruments, and especially such as would admit of the accurate measurement of 
evaporation, not only from free water surfaces, but also from different soils in 
the fallow and cropped state. 

Meanwhile, observations on evaporation should not be neglected, but they 
should be conducted with simple forms of apparatus, especially those dependine 
on weight, as well as with Piche*s atmometer, with the modincation suggested 
by Prof. Cantoni. 

14. — Condensation. — ^This should be observed in all its forms. 

15. — Dew. — The Conference thinks that observations are important, but for 
the present, in the absence of a thoroughly satisfactory apparatus, idl that is 
required is the careful entry of each occurrence of dew. It is recommended to 
conduct investigations for the purpose of devising a satisfactory dew-ffauge. 

As to fogs, the general rules proposed by the Vienna Meteorological Congress 
in 1873 should be followed. 

16. — Rain. — The observations for agricultural meteorological objects should 
be conducted on the principles laid down by the Vienna Congress. 
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It is very important for the purposes of agricultural meteorology that as large 
a number as possible of stations of the lowest order should be established, at 
which observations only of thunderstorms and of rain should be taken. 

17. — For the measurement of snow, gauges should be employed which will 
prevent the snow being blown out of the receivers. 

18. — Observations on the percolation and evaporation of the water in the soil 
should be introduced into the system of observations in connection with agricul- 
tural meteorology, but on no account are lysimeters to be employed. (The methods 
most recently employed by Prof. Ebermayer in Bavaria have been described by 
him in an A^penabi to the Jteport^ 

19. — Observations on the direction and force of wind should be conducted in 
the same way as at the ordinary meteorological stations. 

20. — In order to investigate the climatic features by which masses of vegeta- 
tion, such as wood, pasture, moorland and heath, are distinguished, on the one 
hand from each other, and on the other hand from bare earth, it is desirable to 
develop further the system of parallel stations, such as were originally estab- 
lished in Bavaria, and subsequently in other States of Germany and in Switzer- 
land. It is also recommended to institute at the forest station of each such pair 
of parallel stations a new series of observations on the amount of water running 
down the tree stems. 

21. — It is advisable to organise the system of radial stations, in order to 
ascertain the effect extensive raaases of ve^tation, especially forests, exert on 
the climate of the surrounding region both m their immediate vicinity and at a 
diatance. 

This system promises better results the more continental is the character of the 
region in which it is established. In Central Europe, therefore, Eastern Germany 
cornea first, then the Austrian Empire. 

When any new stations are established, especially radial stations, observations 
on Uie temperature and humidity immediately above the tree crown appear to be 
of great importance. 

Question III. 

'^ To what extent, and how, can meteorolorical observatories and stations include 
Buch observations in the sphere of their operations, without hindrance to 
their activity in other directions ? '* 

22. — In consideration of the requirements of 4igricultural meteorology which 
have been idready enumerated, the Conference is of opinion that, at least in the 
larger States, and where distinct organisations for the purpose do not exist, 
central institutions of a special character should be established. The obiects of 
Buch institutions should be to perfect the methods of observation, which are as 
jet in many respects incomplete ; to establish subordinate stations, or initiate 
tbeir foundation ; to support private individuals or societies in the foundation 
and maaagement of such stations ; to control their operations, and to collect and 
discuas their observations. 

Bach special institutions should, however, always remain in connection with 
the general meteorological organisation of the country in regard to the critical 
■elaetion of methods of observation and of the publications. 

Question IV. 

** Would it not be desirable, with a view to the special observations which must 
be undertaken, (as «.^. Pheuplogical Observations,) to prepare a general 
form of Instructions? ** 

23. — ^The Conference thinks it advisable to entrust to a special small committee, 
of three members, the preparation of General Instructions for Phenologtcal 
Obaervations. Tfa^s must be preceded by a careful examination and sifting of the 
Iiutructions already existing m most countries. The business of this committee 
■hould be conducted by correspondence, and care should be taken that the obser- 
▼ationa do not embrace too long a list of plants. They should deal in the first 
instance with cereals and forage plants ; secondly, with the more important forest 
and fruit trees ; and lastly, with other plants of importance to agriculture, and 
to the phenomena of animal life. 
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Question V. 

^^ Can Meteorological Institutes at present issue weather forecasts for the use of 
agriculturiKts with any prospect of success ? And if the answer should be 
in the affirm atire, how snould the service be organised so as to attain this 
object as fully as possible ? ** 

24. — The Conference is of opinion that, notwithstanding the existing difficul- 
ties of the subject, no meteorological organisation can decline to meet the 
demand of the public for weather forecasts. 

25. — The Conference recommends the representatiyes of meteorology in 
different countries to prepare popular explanations of the principles on which 
the forecasts are framed, for the instruction of agriculturists. 

(Signed) Lorenz, Prendmi. 
08NAGHI, Secretary, 
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▼erhaltnisse im Konigreiche Bayem, Sept. 1879 to Nov. 1880. — Bcobachtungen der 
meteorologischen Stationen im Eonigreich Bayem, Vol. I., Parts 3 and 4 ; Vol. II. 
Parts 1-3. 

Nbwhayen, Connecticut Academy or Abts and Sciences. — Transactions, VoL V., 
Parti. 

New Tobk, Centbal Pabk Obsebyatoby. — Abstract of Begisters from Self Bccording 
Instruments, Aug. 1879 to May and July-Nov. 1880. 

Pabis, Bubeau Centbal M^iteobolooique.— Annales 1878, Parts 1 and 3. — Atlas des 
Orages, 1866-76. — Bulletin International. 

Pabis, QocikTk Meteoicologique de Fbance. — ^Annuaire 1852, 1855-1859, 1861; 
Bulletin des Stances, 1874, Feuilles, 1-9; 1875,8-19; 1879. Feuilles 10-33; Tableaux 
M6t6orologique8, 1875, Feuilles 1-4; 1879, 1-12; Annuaire 1880, Part 1.— Nouvelles 
M^tterologiques, Tome II. 

Philadelphia, Amebican Philosophical Society.— Proceedings, Nos. 103- 105. 



124 QUARTERLY JOURNAL OF THI METBOROLOOIOAL SOCIBTT. 

Prague, K. E. Stbrnwartb. — ABtronomische, magnetisohe, mid meteorologisehe 
Beobaohtangen 1879. 

Boxx, OsssBYATOBio DSL CoLLBoio BoxANo. — ^Bolleimo Meteorologioo, April 1879.^ 

Boine, Umoio Cbntiulb m Mbtkorolooia. — Annali, Bene II. Vol. I., 1879. — ^BoUetino 
Mensile, Feb.-Noy. 1879, and Jan. and Feb. 1880.— Meteorologia ItaUana. Memorie e 
Notizie, anno 1878, Fasdoolo V. 

Saint Louis, Washington Uniybbsitt. — Magnetic Determinations in Missouri, 1878 
and 1879. By Prof. F. E. Nipher.— The Tomadp of April 14, 1879, by J. L. B. Wads- 
worth, M.D., and Prof. F. E. Nipher. 

St. Pbtebsbubo, Phtbikalisghb Cbntbal-Obsbbtatobittm. — Annalen 1878. — ^Beper- 
torinin fUr Meteorologie, Bd. VI., Heft 2. 

Stonthubst, Obsbbtatobt. — EesoltB of Bfagnetical and Meteorologieal ObserraiionsY 
1879. 

Sybnbt, OoyxBNxxNT Obsxbvatobt. — ^Besnlts of Meteorological ObserratioQfl made 
in New South Wales during 1875. — ^Besults of Bain and Biver Observations made in 
New South Wales during 1879. 

Stdnbt, Botal Sooibtt or Nbw Sooth Walbs. — Journal and Proceedings, Vol. XTI. 
— ^Annual Beport of the Department of Mines, New South Wales, for 1877. 

TiFUB, Obsbbyatobt.— Meteorologische Beobachtungen, May to Dec. 1878. 

ToKio, Uniybrsitt.— Memoirs, V^. IQ., Pt. 1. 

Tobonto, Mbteobological Offiob. — Monthly Weather Beview, Jan. to Nov. 1880.— 
Beport of the Meteorological Service of the Dominion of Canada, 1878. 

UpsaiiA, Obbebyatoibb db L*UNiYEBSiTib.— Bulletin M6t6orologique Mensnel, 1879. 

Utueght, K. Nbdbblandsch Mkteobologisoh Instituut. — ^Meteorologisch Jaarttoek 
1872, Part 2; 1876,1; 1878,1; 1879, 1.— Observations M6t6orologiques dtt Stations do 
Second Ordre dans les Pays-Bays, 1876. 

ViBNNA, K. E. Centralanstalt ruB Mbtbobolooib und EBDHAGNBTisifus. — Boobaoh* 
tungen, Aug. 1879 to Sept. I880.--Jahrbuoh, 1877, 1878, Part 1 ; 1879, Part 1. 

ViBNNA, Oestbbbbiohibohb Gbbbllsohar fOb Mbtbobolooib. — Zeitsehrift, October 
1879 to December 1880. 

Washington, Smithsonian Institution.^ Annual Beport, 1878. 

Washington, Unitbd Statbs Coast and Qbodbtic Survbt. — Pacific Coast Pilot, 
Coasts and Islands of Alaska, Appendix I., Meteorology and Bibliography. 

Washington, Wab Dbpabtmbnt. — Daily Bulletins of Weati^er Beports, with 
Synopses, Probabilities and Facts, April and May 1877. — ^Monthly Weather Beview, 
Aug. 1879 to Aug. 1880.— Beport of the Chief Signal Officer, 1876. 

Wattobd, Hrbtfobdshibb Natural Histobt Socibtt. — Transactions, Vol. L, PAit 1. 

Watfobo, Natubal Histobt Socibtt.— Transactions, Vol. II., Parts 6^. — Beport for 
1879. 

Wbllinoton, Grnbbal Bigistbr Officb. — ^Besults of a Census of the Colony of 
New Zealand taken for the night of the Srd of Mardi, 1878.— Statistics of the Ocionj 
of New Zealand for the year 1878. 

Zi-Ea-Wbi, L'Obsbryatoirb Magnbtiqub bt BiiT&oBOLOGiQUB.— Bulletin Mensnel, 
Jan. 1879 to June 1880.— Le Typhon du 31 JuiUet, 1879. Par P. M. Dechevrens.— On 
the Storms of the Chinese Seas and on the Storm of the 19th and 20th of March, 1880. 

ZuBiCH, Metborologischb Centralanstalt dbb Schwbizebisohbn Natubfobbcbsn- 
DBN Gbsbllschaft. — Sohwclzerische meteorologische Beobachtungen 1877, Parts 6, 6 ; 
1878.4; 1879, 1-4. 

Presented by Indiyidaals. 

Abbb^ C. — Physics of the Globe. 

Aldbbogb, E. G., F.M.S. — Inapplicability of the Greenwich Mean Temperature Cor- 
rections to tiie Thermometrio Observations of Littoral and Inland Localities. — ^Table 
of Temperature of Greenwich and Ventnor, 1841-79. — The Weather of December 1879 
and January and October 1880. 

Abchibald, E. D., M.A., F.M.S.— The Qyde of Sun-spots and of BainfaH in 
Southern India. 

Babham, Db. C, F.M.S. — Note on some Belations in Land and Sea Temperature in 
the South- West of England. 

Bbaumont, H. B. db. — Choiz d'un M^ridien Initial Unique. 

B»LL, H. — The true Cause of Bain, a new theory. 

Bezold, W. Von. — Atmospharisoh-Optische Erscheinungen im Hoehgebirge. — 
Ueber das doppelte Maximum in der H&ufigkeit der Gewitter w&hrend der Sonuner- 
monate. 

Blanfobd, H.F., F.B.S.^Note on some large Hailstones. — On the High Atmospheric 
Pressure of 1876-78 in Asia and Australia in relation to the Sun-spot Cycle. — The 
Indian Monsoon Bains. 

Blomefibld, Bby. L., M.A. — The Winter of 1878-9 in Bath, and Seasons following. 

BoGEN, F.— Journal of Uie Liverpool Polytechnic Society. Meetings on April 28 
and May 12, 1879. 
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BoNwiox, J. — Climate and Health in South Africa. 

Cabblla, L. p., F.M.S. — BesoltB of Meteorological Observations talcen at Barbados 
1874-79. — Weekly Reports of Meteorological Observations, Barbados, 1879. 
CoBDBAXTZ, J. — Report on the Migration of Birds in the Autumn of 1879. 
Cbossthwaitx, J. — The Rainfall of Keswick, 

Dbohbvbens, M. — ^La Lumidre Zodiaoale 6tudi6e d*aprds les observations faites de 
1875 k 1879 k Pobservatoire de Zi-Ka-Wei, Chine. 

DioxsoM, Biiss.— Meteorological Register kept by Surgeon T. Dickson, R.N., at Fally- 
gawan, Dnngannon, Ireland, 1817 to 1853. (M.S.) 

DoTLE, P., F JLB. — Petroleum, and its distillate. Kerosene. 

DuHLOP, W. H., FJi.S. — Abstract of Meteorological Observations for 1879. — Rain- 
fall during 1878 at Annanhill, Kilmarnock. — ^Results of Meteorological Observations 
made at Annanhill, Kilmarnock, Sept. 1879 to Nov. 1880. 

Baton, H. 8., M.A*, F.M.S. — ^Report of the Government Meteorological Observer for 
Queensland, 1878. 

Ellis, W., F.M.S. — ^Inquiry as to whether the tendency to dispersion of Cloud under 
a full moon in any way depends on Lunar Influence. 

FoBMioNi, PsoF. C. — ^n Nefodosoopio, istrumento per rilevare la direzione del moto 
delle nubi. 

Fox, W. L., F.M.S.— Meteorology of West Cornwall and Scilly, 1870-79. 
Galtoh, Capt. D., FJELS.^On some preventible causes of impurity of London Air. 
Gambls, J. G., M.A., F.M.S. — ^A Storage Reservoir in the Achterveld.— Instructions 
to Meteorological Observers, Issued by the Meteorological Committee, Cape of Good 
Hope.^Repoit of the Meteorological Commission, Cape of Good Hope, for the years 
1878 and 1879. 

Glidb, E. £., F.M.S. — ^Abstract of Meteorological Observations made at Babba- 
eombe during 1879. 

GoaDON, R., F.M.S. — ^Report on the Irrawaddy River, Parts I. to IV. 
Goblin, S. B., F.M.S. — The Relative Advantages of Wind, Water and Steam as 
motive powers, compared with each other. 

GsEAVss, C, F.M.S. — Account of the Arotio Regions, by W. Sooresby. jun. — Journal 
of the Royal Agricultural Society, 1840-74. — Lauder's Moray Floods. — Memoirs of the 
Literary and Philosophical Society of Manchester, Vols. L to IV. — Proceedings of the 
Keteorologioal Sode^ of Mauritius, 1866. — Rainfidl in Jamaica during 1877 and 1878. 
— Summary of Meteorological Observations at Broomhall Park, Sheffield, 1861-67. 
Hambsbo, Da. H. E. — Bur la variation diume de la force du vent. 
HAirKonoir, R. C— Weather at Red Lodge, Southampton, Sept. 1879 to Nov. 1880. 
(MS.) 

Hahh, Dr. J. — Untersnehnngen tiber die Regenverhaltniase vonOesterreich-Ungam. 
Parts I. and II. 

HaTJiMAiff, Da. G.— Der zweite Internationale MeteorologenoongresB, abgehalten zu 
Bom im i^nil 1879. — Die Organisation dee meteorologischen Dienstes in den Haupt- 
ataaten Enropa's, Part IL — ^nkn fiir ein meteorologischeB Beobaohtungsnetz im Dienste 
der Landwirusohaft des E. PteuBsen.— -PrQfung einee verbesserten Azimutal-compasses 
vnd dee eompensirten Magnetometers Weber-Kohlrausch. 

HiLDKBBAVDBBOif, Db. H. H. — Sur U Classification des Nuages. 
HoifyMXTEB, Capt. N. — Etude sur les Tempdtes de 1* Atlantique Septentrional et Projet 
d'on Service T616graphique International relatif k oet Ocean. 

HopKiHBOR, J., F.M.S. — Meteorological Observations taken at Holly Bank, Watford, 
during the half-year ending 81st Aug., 1877. — Meteorological Observations taken at 
WamdEord House, Watford, during the year 1878. — Report on Phonological Observa- 
iionB in Hertfordshire in 1877 and 1878. — ^Report on the Rainfall in Hertfordshire in 
1877, 1878, and Oct. 1880. 

HossiNB, Dr. S. E., F.R.S. — Meteorological Observations, Guernsey, Sept. 1879 to 
Oet 1880. 

Lakb, Db. W. C, F.M.S. —Fourth Report of the Committee on the Meteorology of 
Devonahire. 

LAXGAaxBB, A.— DiseuBBion des Observations d'Orages faites en Belgique pendant 
l*anii6e 1878, suivie des notes pour servir k PEtude G^6rale dee Orages.— Notes M6- 
t6orologiqaeB. 

Laxcorta, Prof. P.— Pluviopolverometro, Nnovo 6ppareeohio meteorologioo per la 
Pioggia e par le Polveri atmospheriche. 

Latham, B., F.M.S.— Report of the Judges appointed by the Royal Agricultural So- 
eiety to adjudicate the Prizes in the Sewage Farm Competition, 1879. 

Lauobton, J. K., M.A., F.M.S. — ^Paper on Time-reckoning and the selection of a 
prime meridian to be common to all nations, by 8. Fleming. — The Law of Storms and 
the Heaving-to Tack. 

Lbwib, E. W. — Lectures on the Geology of Leighton Buzzard and its neighbourhood. 
LdOMxa, Paor. E.— ContributionB to Meteorology:— Twelfth and Thirteenth Papers. 
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Mabbiott, W., F.M.S. — Redaction of Meteorological ObeervaiioiUL — ^Bemarka on the 
Winter ot 187879. 

Mawlet, £., F.M 8. — Meteorological Obearvaiions taken at Addisoombe, Croydon, 
Oct. 1879 to Oct. 1880.— The Meteorology of Croydon, by G. Cordon.— The Bosarian*s 
Year-Book for 1880.— The Weather of 1879 in the neighbourhood of London. 

MoLaitdsbobouoh, J., F.M.S. —Meteorology of Bradford for 1879. 

Mbbbiyield, Db. J., F.M.S. —Meteorologioal Sommary for Plymooth, 1879. 

MoHN, pBor. H. — ^Etndee anr lea Moayementa de TAimoaphdre, par Prof. C. M. 
Guldberg et Prof. H. Mohn, Part 2. 

Nash, W. C, F.M.S.— On the Observationa of BainfaU made at Graenwieh, 1841-79. 

Obmbboo, Mi88 £. A., F.M.S.-— Notea on Obaervatioiia of Injuriona Inaeeta. Report, 
1879.— The Cobham JoomaU. 

Obmbbod, G. W., F.M.S.— Rainfall at Teignmooth daring 1879. 

PniLipa, J. C, F.M.S. — Traoea from Balf-Reeording Aneroid, Aog. to Dee. 1880. 

PiTTEi, Db. C. — Rapports pr6sent68 aa deaxi^e Congrda M6t6ordlogiqne Inter- 
national de Rome. 

PiiAMTAMonB, Paor. E. — R68am6 MMorologiqoe de Paante 1878, poor Oen^Te et 
le Grand Saint Bernard. 

Poet, Paor. A. — Comment on obserye les Naages poor pr^Toir le tempa. 

Pbbston, Rbt. T. a., M.A., F.M.S.— Wiltahire Rainfall, Sept 1879, to Nor. 1880. 

Raooxa, Pbot. D. — Andamento Diomo e Annnale della Direaiona del Vento. — Ap- 
pendix to ditto. 

Ramsat, a.— The Sdentifie Roll, Vol L, No. 1. 

Rbdfobd, Rev. F., M.A., F.M.S. — Meteorologioal Obaerraiions taken at Dafoa-Platz, 
Switzerland, from Aog. 16th. 1879, to March Sist, 1880.— Rainfall at Silloth, 1879. 

Redman, J. B. — SammarieB of Meteorological Obaeryationa taken at Cape Moreion 
and Cooktown daring Jan.-Mar. 1880, and Brisbane, Jaly and Aog. 1880. 

Roth, H. L., F.M.S. — ^Report on the Sogar Indo^ry in Queensland. 

Russell, Hon. F. A. R., MJL, F.M.8. — London Fogs. 

SiLVEB, S. W., F.M.S.— The Colonies and India. 

Sladb, F., F.M.B.^Meteorologioal Obseryati<ms taken at BaRow-in-Fnmefla, 1877 
and 1878. 

SouTHALL, H., F.M.S. — Cor English Winters, with Special Reference to the reoent 
protracted period of cold weather. — The Weather in 1879. 

Stxons, G. J., FJEI.S.— British RainfaU, 1879.-i-Soientifio Opinion, Vols. L-IU.— 
Symons^s Monthly Meteorologioal Magazine, Oct. 1879 to Dec. 1880. — General View of 
the Agricoltore of the Coonty of DcTon, by C. Yanooayer.— Jonmal of a Voyage to the 
Northern Whale Fishery, by W. Sooresby, jan. — Hydrographio Notice, Labrador, 
North-East Coaat. — Hastings and St. Leonaid's-on-Sea, their Meteorology and Climate, 
by J. C. Sayery. — Meteorologioal facts relating to Hastings and St. Leonard's, obeeryed 
in 1869-62, by J. C. Sayery.— The Hastings and St. Leonard's Pamphlet, by J. C. Sayery. 
— Lightning Rods, and how to oonstrnot them, by J. Phin. — Manchester, 8hefl9eld and 
Lincolnshire Railway, Monthly Statement of Rainfall, 1879.— M6moire siir lea diyersea 
esp^oes de broaillards, par A. Peltier. — Meteorological Obseryationa, Hobart Town, 1879. 
— Also many other Books and Pamphlets. 

Tabbotton, M. O., F.M.S. —Meteorological Obseryations, Nottingham, 1879. 

Tabbt, H. — Echange de T616grammes M6t6orologiqnes entre TEurope et TAfriqne. 

Tatlob and Fbancis. — Taylor*s Calendars of the Meetings of the Scientiilc Bodies of 
London, 1879-81. 

The EorroB. — Cid et Terre, R6yae popalaire d*Astronomie et de M6t6orologie, Noa. 
1-20. 

The Editob. — * Natare.' 

„ Telegraphic Joamal, Nos. 160-189. 

Thobpe, J. — The Westerly Winds of Brisbane, May to Sq^t. 

Tbipb, Db. J. W., F.M.S.—Capt. Franklin's Joomey to the Shores of the Polar Sea 
in the years 1819-22.— Oaone in Relation to Health and Disease, by Dr. H. Day.— 
Reports on the Sanitary Condition of Scarboroagh, 1872-77, by Dr. J. W. Taylor. — 
Reports on the Sanitary Condition of the Hackn^ District, 1876-78. — ^Alao many 
Medical Officers' of Health Reports. 

Tbomholt, S. — lagttagelser oyer Nordlys anstillede i Norge, Syerige og Danmark. 

TuBTLE, L. — ^Reyiew of the Weather of 1879. Meteorological Obseryationa taken at 
Aghalee, Co. Antrim. 

Ttmb, R., FJLS.— Meteorology of Cheltenham, 1879. 

Wallis, H. S., F.M.S. — ^Rain collected from roofe considered as a Domestic Snpply. 

Whttlbt, N., F.M.S. — The Climate of the Sonth of England in the Agrigaltoral 
Tear 1878-9, and its effects on the Crops. 

WmTHOBE, Db. J. (late) — Health and Meteorology of Marylebone, Ang. 1879 to Feb. 

1880. 

Wbaoob, C. L., F Jif .S.— On the Summer of 1879 in the Vicinity of the Staffordshire 
Moorlands (M.S.).— The Climatology of the Chumet Valley. 
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APPENDIX VI. 
Reports of Obsbryatoribs, ftc. 

The Meteorological Office. Prof. H. J. S. Smith, D.C.L., F.R.S., Chairman 
of Council ; Robert H. Scott, M.A.^ F.R.S., Secretary. 

Marine Meteorology, — In this, as m the previous year, the staff has been mainly 
occupied with the discussion, now nearly completed, of the meteorolo^ of the 
region lying near the Cape of Ghood Hope. The material contained in the office 
logs has been supplemented by a series of observations for the district lying 
fioath of the parallel of 40° S, which have been obtained from the Meteorological 
Institute of Utrecht. 

In the last Report of the Society it was stated that the results of this discussion 
would be presented to the public in the form of Charts. Of these there will be 
two series, one being devoted to Wind, Barometric Pressure, and Air Tempera- 
ture ; the other to Currents and Sea- surface Temperature. 

Each series consists of twelve monthly charts, and is accompanied by a key 
chart showing the twelve charts on a reduced scale. 

llie wind charts exhibit graphically the relative frequency of the different 
i^inds for each point of the compass, the proportion of these winds which blew 
with the force of a gale, and in addition the mean force of all winds which did 
not amount to a gale. The general direction of the atmospheric circulation is 
shown by arrows. 

In the wind charts the Council have adopted (as explained in their Report for 
1879, p. 8) " the principle of natural areata that is to say, they have treated 
districts characterised by the same general conditions as wholes, and have 
abandoned the plan hitherto pursued of dealing with areas bounded by lines of 
latitude and longitude over which the same meteorological conditions might not 
prevail. They have also introduced an important correction into the wind data 
before summarising them, in order to avoid a source of error which has long been 
pointed out, and which they found to have considerable influence on the results 
in the Cape squares. This error is due to the over- estimation of the frequency 
of adverse winds ; such winds keeping ships for a long time in nearly the same 
position, and being thus more frequently recorded than favourable winds. The 
tracks of outward and homeward bound ships through the Cape squares are 
different, and consequently if every observation were retained, the frequency of 
unfavourable winds would in each case be greater than it should be." 

The results obtained by this new method of treatment of the data appear to be 
satisfactory. 

The principle of matured areas has also been adopted by Prof. Buys Ballot in 
his Maandelijksche Windkaarten van den Noord-Atlantischen Oceaan, which 
appeared in 1878» but the areas in that volume are not defined in the same way 
as those in the charts under consideration. 

The pressure is dealt with by diagrams exhibiting the barometric range as 
well as the mean values. 

The air temperature is shown by isotherms for every 2^ Fahr. 

The current charts show, by means of arrows of proportionate length, the 
actual currents in miles per 24 hours which have been experienced by all ships 
traversing the district, the general prevailing currents being indicated by 
arrows of a larger size. 

The temperature of the sea surface is ^ven by isotherms drawn (like the air 
isotherms) for every 2^ Fahr. The localities in which wide differences in the sea 
temperature have bieen observed are specially indicated. 

Information upon other matters relating to the district^ such as, for example, 
the specific gravity of the sea-water, and the occurrence of ice, will also be placed 
on the charts, or included in the letterpress accompanying them. 

The charts are now in the press, and will shortly appear. 

The staff of the office has been increased by the appointment of Nav.-Lieut. 
C. W. Baillie, R.N., as Assistant in the Marine Department. Mr. Baillie has 
been engaged in the preparation of sea surface temperature and current charts 
for the oceans of the ^obe, and for the four cardinal months (as far as sea 
temperature is concerned), February, May, August and November. The charts 
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for the Pacific are completed, and those for the Indian Ocean are in a state of 
forwardness. 

The second part of the contributions to our knowledge of the meteorology of 
the Arctic Regions (a volume of 212 pages) has been pablished. It refers to a 
number of expeditions wintering in the Arctic Regions, of which a list is given in 
the Report of the Office for 1880, which has just appeared. A third part is^ in 
preparation, containing a re$unU of the observations of every other British 
expedition wintering within the district ander treatment. With these will be 
combined the data Som the four United States expeditions to the same region, 
those of De Haven, Hayes, Kane, and Hall. 

The Council have undertaken an inquiry into the sea surface temperature 
round the coasts of the United Kingdom with the kind co-operation of the Admiral- 
Superintendent of Naval Reserves, the Brethren of the Trinity House, and the 
Commissioners of Irish Lights. The points of observation, fifi^ in number, are 
partly coastguard stations, partly lightships. Hie observations have now been 
continued for the space of eighteen months. 

Weather Telegraphy. — ^A new station has been established during the year at 
Barrow-in Fumess by the liberality of the Fnmess Railway Company, who pro* 
vide for it at their own cost 

The subject of the maintenance of an evening telegraphic service, at the 
expense and for the exclusive benefit of the three subscribiuff newspapers, the 
* Times,* ' Standard * and ' Daily News,* was brought before Parliament in the 
summer, and, by instructions from the Treasury, the subscription for the evening 
forecasts was reduced on July 1st from £300 to £25 per annum as a tentative 
measure, in order to render the information more genenJly accessible. At the 
close of the year the Gk)vernment resolved that the evening forecasts should be 
issued gratis to all newspapers ; and have increased the grant to the Office in 
order to meet the cost of the service. This change was introduced on January 
Ist, and there are now over 100 newsp^ers regularly supplied with forecasts for 
their respective morning issues. 

Simultaneously with Uiis change a material alteration in the form of the litho- 
graph Daily Weather Report was introduced. The sea portion of the chart is 
printed in blue, with a view to greater distinctness, as in the ' Bulletin Interna- 
tional,* and the monthly mean values of pressure, temperature and rainfall are 
given on the charts, so that the variations of the actual reading for each day 
from their average values for the month can be seen. 

The number of daily charts also is reduced from four to two, while their size 
has been increased. 

The results of the forecasts up to April 1880, as regards their success or the 
contrary, were forwarded to the Society in July, and included in a letter addressed 
by it to the International Conference for Agricultural Meteorology held at 
V ienna in September. 

The work^repared by the Rev. W. Clement Ley to replace one of the sections 
of the old Barometer Manual of the Botfd of Trade, lias iqipeared under the 
title of ' Aids to the Study and Forecast of Weather.* As an evidence of the 
usefulness of this work, it may be mentioned that (as appears from the ' Revue 
Maritime et Coloniale*) it is now ofllcially supplied (m translation) to every 
ship in the French Navy. 

The Weekly Weather Report has been improved by the addition of columns 
showing the means of the daily maximum and minimum temperatures, and the 
duration of bright sunshine, as recorded at about thirty stations. 

Land Meteorology of the British leUs. — ^The results from stations of the second 
order for 1878 have been published, and form a volume of 177 pages. The 
volume for 1879 is in the press. 

The lithographed hourly values of the measurements of the continuous curves 
at the seven observatories have been issued up to the end of 1879. 

The Plates for the Quarterly Weather Report for 1879 are complete, those for 
1876 and for 1880 are in an advanced state. The text of Part I. for 1876 is 
nearlv ready for issue ; this will be materially different from the previous volumes, 
it will contain tables of all the important depressions which have visited the 
United Kingdom during the quarter, monthlv mean results for all the stations of 
which the data are published by the Meteorological Office, and a series of index 
charts, two for eacn day, intended to show at a glance the sequence of weathw 
during the whole of the quarter. 



APPENDIX TO REPORT. 129 

The principal appendices to the Part will consist (1) of a comparison of tlie con- 
tinuous records at Kew and Greenwich for the year 1875, and (2) of the results 
of the experiments on temperature and humidity at different heights irn to 120 
feet above the ground, which were carried on at the Pagoda in the Koyal Gardens, 
Kew, in the years 1872-4. 

The first of these investigations, as explained in the Report of the Meteoro- 
logical Coancil for 1879, was undertaken " with a view of ascertaining to wliat 
extent the more minute variations in the curves of self-recording instruments 
mi^ht be due to local causes, and to what extent they might express meteoro- 
logical conditions of a more general character.'* The curves have been reduced 
to the same scale, and are exhibited side by side on 25 plates, each of which, 
except the last, contiuns the records of 15 days. 

The Harmonic Analyser has been carefully tested during the year and its per- 
formance has been found to be very satisfactory, although the necessarily limited 
scale of the photographic curves has presented some difficulty in the way of 
following the trace accurately with the pointer. 

The Keport of the Office contains an important memorandum by Prof. Stokes 
on the capabilities and intended use of the instrument. — April 1«/, 1881. 



Royal Observatort, Greenwich. Sir G. B. Airy, K.C.B., F.R.S., Astro- 
nomer Koyal. — No fundamental change has been made in the meteorological 
work of the Magnetical and Meteorological Department during the year 1880. 

Daring the autumn of 1879 it was disco verea that the pressure plate and other 
parts of the pressure apparatus of Osier's Anemometer were so much worn as to 
require renewal. But, although preparations were made in November 1879, for 
taking down the apparatus, unfavourable weather prevented this being done until 
the early part of the year 1880. 

The pressure apparatus was then in all parts thoroughly restored, opportunity 
being at the same time taken to increase the range of the scale, so that a pres- 
sure of 50 lbs. on the square foot might be registered. This amount of pressure 
has since been once reached, in the severe gale and snow storm of January 18th, 
1881. The pressure plate now exposes a surface of 192 square inches, instead of 
288 as before. 

The observations of the temperature of the water of the Thames, carried un 
for so many years, have for the present terminated. The police ship * Royalist,* 
after repair, was not again moored in the river, but was placed higli on the river 
bank, in sucH a position that the observations could not be continued. 

The annual volume for 1878 was published during the course of the year, and 
the printing of that for 1879 is nearly complete ; in the latter will be found 
reiiuts in regard to atmospheric electricity, deduced from the photographic 
records of Thomson's electrometer. — Feb, 7M, 1881. 



BoTAL Obsebvatort, EDINBURGH. Professor C. Piazzi Smyth, F.R.S.E., 
Astronomer Ro^al for Scotland. — During the past year the bi-diumal observa- 
tions at 65 stations of the Scottish Meteorological Society have been computed 
and discosaed for tiie Registrar-General of Births, Deaths, &c in Scotland , and 
printed by that officer in his monthly and quarterly returns. The occasion, too, 
was more than ordinarily interesting on account of 1880 being the year announced 
at the Edinburgh Observatory many years ago (on the stren^h of the cyclical 
connection lUready made out tiiere between sun-spots and earth-temperatures), as 
doe, or expected, to be the warmest year for eleven years ; especially in that part 
of the year 1880*6 and 1880*8. And so it proved ; for both August and Sep- 
tember of 1880 were warmer tiian those months had ever been chronicled before 
in other years. And if the nearest approaches to anything so high occurred in 
1868, 18o7 and 1846, those were similar marked years of the Edmburgh Observa- 
toi y/w ith reference to the sun-spot c;^cle. 

Whether the sun at these epochs either actually makes more heat, i.e. becomes 
hotter in ]|tself, or wiUi a constant rate of local heat-production, lets it escape by 
radiation into space more easily by just then thinning his generally existing and 
▼eiy abaorptive external atmosphere ; or whether, again, the undoubted eleven — 
year wave of extra-temperature actually experienced in the earth at Edinburgh, 

Msw 8BBII8. — yoL. vn. I 
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and proved to have come from withoat, be after all — at least in its major part—- 
chieny owing to the clearing away of terrestrial clouds in northern latitades in 
those years, and so giving the Hyperboreans the warmth of sunshine versus the 
cold shade of mist, while winds carry away the heat reflected by the upper cloud 
surface to other parts of the earth— all that is a matter whicn should next be 
deeply inquired into ; but the Royal Observatory, Edinburgh, being kept in a 
starving condition by London officials, has no means for the purpose ; and leayes 
the inquiry to better supported institutions in the South. — Jan, Athj 1881. 



Kew Observatory. G. M. Whipple, B.Sc, P.R.A.8., Superintendent.— The 
several self-recording instruments for the continuous registration respectively of 
atmospheric pressure, temperature, humidity, wind (direction and velocity), and 
rain have been maintained in regular operation throughout the year. The 
standard eye observations made ^ve times daily, for the control of the automatic 
records, have been duly registered through the year, together with the additional 
daily observations at 0.45 p.ui. in connection with the Washington s^chronous 
system, and at 6.45 p.m., for the second synchronous system organised by M. 
Mascart, Directeur du Bureau Central M6t6orologique, Paris. 

The tabulation of the meteorological traces has been regularly carried on, and 
copies of these, as well as of the eye observations, with notes of weaker, cloud, 
and sunshine have been transmitted weekly to the Meteorological Office. 

With the concurrence of the Meteorological Council, weekly abstracts of the 
meteorolojrical results have been regularly forwarded to and published by ' The 
Times,' * The Illustrated London News,* and • The Torquay Directory.* 

The Electrograph has been in continuous action throng the year. During 
the severe frost or last winter it was found necessanr to heat the water flowing 
through the discharge pipe by means of a spirit lamp, suspended from the 
collector. This precaution enabled the records to be mamtained throughout the 
year, with very few interruptions due to frost. 

Some experiments have oeen made with a view of determining the effect of the 
interposition of an air condenser between the collector and the electrometer, in 
reducing the extent and rapidity of the electrical changes registered by the 
instrument under certain atmospheric conditions. These experiments are 
still in progTQBB. 

No steps nave yet been taken as to the discussion of the seven years* curves 
now in store, but suggestions as to the means of dealing with tiiem are under 
consideration. 

The Campbell sunshine recorder continues in action, and the improved form of 
the instrument, giving a separate record for every day of the duration of sun- 
shine, has been regularly worked throughout the year, and its curves tabulated! 
In A^ril last, the new pattern of card-holder, devised by Professor Stokes, was 
substituted for that previously employed, in order that the records produced by 
the instrument might be in conformity with those obtained from the other stations 
of the Meteorological Council. Since that date both cards and tabulations have 
been transmittea regularly to the Meteorological Office, copies, however, being 
retained in the Observatory for reference. 

Winstanley*s Recording Badiosraph, for the purpose of registering con- 
tinuously the amount of radiation from the sky, by medianical means, upon a 
sheet of blackened paper, has been erected on the roof of the Observatory since 
the beffiiming of August. Its indications, which were procured for some weeks, 
showeof it to be a much more delicate appliance than the sunshine recorder or 
the black bulb thermometer, beine affected by changes of radiation from the sky, 
which take place both at night and when the sky is clouded, as well as when the 
sun is shimng. No use has, however, yet been made of its curvea, mainly on 
account of the difficult of determining a scale value for tiiemu 

Experiments have oeen continued throughout the year with tiie view of 
determining the relative ments of different patterns of thermometer soreena. 

The Glycerine Barometer has been in successful operation, and, in compliance 
with the request of the inventor, has been continuously observed in conjunction 
with tiie mercurial barometer five times daily. Its value as an instrument 
of precision cannot be determined until the observations now in procesa of 
redfuction by Mr. Jordan have been completed. MeanwhOe the Committee have 
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decided to continue the periodical readings, and to make several separate series 
of readings, at frequent intervals, during periods of atmospheric disturbance, so 
as to determine its relative degree of sensibility as compared with ordinary 
mercurial instruments. 

y«rioii8 experiments have been made with several forms of nephoscope, and 
alflo with a new cloud-camera, designed by the superintendent. 

The indications of the two De la Rue evaporation gauges were noted every 
day, at 10 aon., together with those of a Piche Evaporimdtre, until the end of 
July, when, at the request of the Meteorological Ck)uncil, they were transferred 
to the care of Mr. Shaw, who is at present engaged at Cambridge in an experi- 
mental investigation on nygrometry. 

There has been a satisfactory increase in the number of meteorological instru- 
ments verified, which was as follows : — Barometers 224, Thermometers 5,344, 
Various 46. 

The Winchester Observatory of the Yale College, U.S.A., having recently 
established a department on the Eew system, for the verification of thermometers, 
Professor Newton, Secretary of the Institution, visited the Observatory, studied 
the methods employed for comparing thermometers, and procured copies of the 
various forms and certificates used in the work. 

Numerous comparisons have been made between the two Welsh Standard 
Barometers, the old Royal Society Standard (which it is found cannot with- 
out risk of derangement be returned to Burbngton Housed and Newman 34, 
the working Standard of the Observatory. Arrangements have been made by 
means of which the latter may, when desired, be read by the cathetometer, as 
well as by its own scale, tbe correct value of which has also been re-determined. 

The Eew Conunittee, having memorialised the Under Secretary of State for 
the Colonies with reference to the establislmient of an Observatory for magnetical 
and meteorological purposes at Hong Kong, has been gratified by the receipt of 
an announcement to me effect that the Governor of Hone Kong has oeen 
anthorised to propose a vote for the establishment of an Observatory in that 
colony.— Jon. oiA, 1881. 



Radcliffe Obsebvatort. Oxford. E. J. Stone, M.A., F.R.S., Radcliffe 
Observer. — ^The results of tne eye observations made during the years 1876, 
1877, 1878 and 1879 have been discussed and published in a single volume. The 

Shotographic observations made during these years are incomplete, and it is 
oubtful whether they would now repay the labour and cost of tabulation and 
disenasion. A new set of photographic instruments, a Beckley*s anemometer, a 
self-registering rain-gauge, and a sunshine recorder, which have been kindly 
lent by the Meteorological Council^ were mounted and brought into satisfactory 
use in February 1880. The results are now being tabulated and discussed. 

ObsJNrvations are regularly made for and forwarded to the Meteorological 

Offiee, London, and the Chief Signal Office, War Department, Washington, U.S.A. 

Tlie readings of the instruments at 8 a.m. are posted at the Observatory gate 

fioT pablie use, and appear from the attention which they attract to meet a want. 

— Jan. btk, 1881. 



Stonthurst Observatory. Rev. S. J. Perry, M.A., F.R.S.— An important 
addition was made on March 26th to the meteorological instruments previously 
in use at the Observatory, a sunshine recorder having been erected near the SE 
tide of the main building. Dailv solar observations of the chromosphere have 
been continued on every available opportunity, but it not unfrequently happens 
that the state of the sky renders all accurate measurea ot the chromospnere 
impoMible, even though the sun may be shinins strongly enough to bum the 
eardboard of the recorder. A special assistant nas been employed since Sep- 
tember in the solar observations. 

The meteorological results, obtained by the self-recording and other instru- 
ments.have been forwarded as usual to the Meteorological Office, and portions of 
them nave also been sent to the Renstrar-General, to the editor of the Meteoro- 
logical Magazine, to the French Meteorological Society, to the United States 
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Meteorological Office, to the Upsala Observatoty, and to several gentlemen in 
connection with the water companies of the neighbouring towns. 

The annual testing of all the thermometers in use showed this year that the 
corrections throughout are invariable. 

Copies of some of the magnetic curves have been sent to Kew for comparison 
with those of continental and colonial observatories. The reductions of the hori- 
zontal curves of the last twelve years are almost ready for publication. 

A change of assistants, due to very serious illness, has greatly retarded the 
extra work at the observatory. 

In the course of the year the Director has despatched a large automatic spec- 
troscope to the new observatory at Kalosca, and a Thomson electrometer to Zi 
Ka Wei. Four magnetic needles, and a thermometer for the unifilar magneto- 
meter, are at present being constructed for Manila. — Jan, 12/A, 1881. 
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''Relativb Humiditt.** By Ghables Gbsayes, M.lN8T.0.E.y F.G.S., 
F.M.S. (A Letter addressed to the Council.) 

[Bead February 16th, 1881.] 

The misuse and misanderstood use of the words *' Relative Homidity/* so 
much and so frequently employed in all meteorological research, essentially 
so in all hygrometric studies, is so extended that I am emboldened to lay 
before the Council some remarks with a view either of the disuse of the ex- 
pression as a heading, and dropping the use and computation of the values 
altogether, or of causing other tables of value to appear, which being correct 
in showing what is generally falsely attributed to, and understood as. Relative 
Humidity, would correct that false assumption, would supply the real values 
which are looked for by students, and would place relative humidity in its 
proper position and with its true and exact meaning. 

I may almost say, that no one need be told that air or the atmosphere 
at every temperature has its own absolute humidity of saturation, and 
although tables of the moisture in grains which give the saturation at all 
temperatures are not put forward as freely as they should be, yet, I think, 
no one versed at all in the subject is ignorant that the warmer tiie air is, Hie 
more moisture it is able to take up or acquire before it reaches saturation. 
Now the proportion which the quantity of moisture that air al any tem- 
perature at any time contains, bears to the quantity it would contain, if 
saturated, is the relative humidity of that air, but this relative humidity is 
no expression of co^itparativ^ humidity, and yet it is constantiy a subject of 
misapplication, for it is used, in a sense identical with quantity or degree, in 
simple comparison. 

There is scarcely an author or a writer who does not always drop all 
reference to the matter relative to which the word « relative " is intended 
to carry the mind; but even the word relative itself, is continually dropped, 
and relative humidity is called simply ''humidity.*' The error thus 
proceeds to those imperfectiy versed in the matter, and the expression 
relative humidity, and humidity relatively valued, are adopted into the 
place and meaning of comparative humidity. 
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Now, the summer season gives an air in which the proportional or com- 
parative quantity of moisture present, is greater than in winter; this is a well 
known and absolute &ct; the summer air is moister than the cold winter 
air. The summer season, however, gives an air in which the saturation is 
less complete, foil saturation being forther off; in other words, the relative 
humidity has a lower value. The relative humidity table is consequently 
eompletely inverted, and the period or season of maximum moisture is at 
the bottom of the scale, and that of minimum moisture at the top. In all 
each series of tables as give the ** tension of vapour,** or " weight of vapour 
in a cubic foot," or " dew-point," or ** mean temperature,** or even ** the 
weight required to complete saturation,*' there is sufficient visible to keep a 
student from taking the relative humidity column for a guide; but when it 
appears alone the relative humidity column is taken innocently to mean the 
proportionate, or comparative humidity, and adopted accordingly. Now, an 
eipression of comparative humidity is really what everybody looks for. It 
is one of the salient points in a simple conception of the state of the weather, 
as much so as the degree of heat, or the value of barometric pressure. 

Unfortunately our tables of relative humidity so frequently stand alone 
that there is nothing to suggest even a doubt that the values given are not 
values of comparative or proportionate humidity, and so of simple humidity ; 
and thus we find people passing on incessantly to a false conception of the 
moisture of the air from an inspection of its relative humidity. It is true 
that if the air were always at one temperature, the relative humidity would 
be an inverse scale of true proportionate humidity ; but it is only under that 
condition, which is obviously non-existent, that it could be so. Every 
temperature has its own maximum of moisture, called very properly 
'< saturation ;** all hygrometry depends on this, but the degree of saturation 
of cold air (which takes less to saturate it) will always, and must always, 
ran equal and parallel with the same degree of relative humidity in warmer 
air, which will contain before it is saturated, and contains a far larger degree 
of actual moisture in it at the same relative humidity. The extent to which 
the error goes is ludicrous ; book after book is printed with tables of relative 
humidity, but no correcting values under another head stand to correct them 
or supplement the deficiency ; and the registers and returns from distant and 
very different countries, are valued against one another, for dryness, on a 
table of relative humidity, which in reality only gives the approach towards 
saturation at the temperatures stated, of course, elsewhere in the same 
tables. 

Some one has said that, although the relative humidity table is an inverted 
one, it is possible to invert it as you go, and see it in a correct light ; but 
why make it wrong — wrong, at least, for all the purposes for which the 
rapidly increasing number of students require and study it ? 
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CompariBon of Yi^ponr Te^on and Belatiye Humidity for Seven Years, 1873-79, 

at tne Boyal Obsenratory, Chreenwidi. 



1873 

1874 

1875 

1876 

1877 
1878 

1879 



Tears. 



Means 



Yapoor Tension. 


Belatire Humidity. 


Winter. 


Sommer. 


Winter. 


Snnunef. 


Jannary. 


July. 


Janoaiy. 


July. 


In. 


In. 


0/0 


0/0 


•231 


•43 « 


«7 


74 


•228 


•427 


87 


70 


•230 


412 


81 


83 


•189 


•44* 


«5 


69 


'236 


•394 


86 


74 


*2I2 


•430 


84 


75 


•146 


•409 


80 


84 


*2IO 


*420 


84 


75 



Average moisture in a cubic foot of air for the same period it 

January 2*428 grains. 

July 4700 „ 



By this illnstration of January and July, does it not appear that while 
January has 2*428 grains of moisture in a cubic foot of air, with a cor- 
responding relative humidity of 84 per cent., the July moisture is 4*700 
grains per cubic foot with a corresponding equal relative humidity of 75 
per cent. ? 

The two humidity values are not, therefore, expressive of any simple com- 
parable quantity, and although 84 per cent, stands as corresponding to a 
winter, or a minimum, amount of moisture, the summer value of 75 per cent, 
of a higher saturation quality represents twice as much moisture as the 84 
per cent, expressed by the winter, or lower, saturation value. 

The average vapour tensions are, for January, *210 in., and for July *420 
in. ; this is real proportionate humidity. The average relative humidity — 
that is relation of humidity to saturation — of January, is 84 per cent, and 
of July is 75 per cent, (saturation being 100) — i.e. in January the air has 
84 per cent, of saturation, and in July the air has 75 per cent, of satura- 
tion. If, then, these latter are looked at for a moment as evidence of pro- 
portionate moisture, the conclusion is all astray, inverted and inverse ; and 
although the figures are absolutely right in themselves, misapplication makes 
them a source of endless error. 

It will appear a conceited and invidious remark to say that the members 
of the International Meteorological Congress at Vienna did not understand 
what they were about when they decided upon the use of the Relative Humidity. 

The use of a relative humidity table without a real comparative humidity 
is a rank absurdity. The relative humidity absolutely teaches nothing, and 
if it has any simple meaning at all, it is that the stations referred to are in 
the inverse order of the figures denoting relative humidity, warmer one than 
the other. It does not give their condition as to comparative humidity at all, 
but only their relative conditions of saturation at the temperatures severaUy 
named. 
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As long as the Society's tables contained the column '* tension of vaponr,*' 
they had a comparatiye expression for vapour suitable for all hours at the 
same place, and all places ; and the relative humidity was by this under 
control as to its appropriate use by having a real and true comparative 
humidity table close to it. The fact is that the scale of relative humidity is 
no scale of comparative humidity, or even humidity at all ; it is a scale of 
the degree of saturation, not of humidity ; it is a scale of the proportion in 
the progress towards saturation at its given stated temperatures enjoyed by 
any air, of which the temperature is named. The proportion towards 
saturation is not a proportion of humidity, because every imaginable tempe- 
rature has a different degree of saturation. 

The degree of moisture— the true comparative state of moisture — ^is the 
question or thing always sought, and of this the relative humidity gives no 
information whatever. However, after all, it may be more useful to blame 
the expression and not the people who use it. The expression relative 
humidity is bad altogether, it should have been the relation of humidity. No 
doubt the words relative humidity have arisen from the desire for a concise 
form of expression — in truth they are descriptive of the relation of the 
humidity, and not of the actual humidity, and consequently it moves from 
to 100, being an indication of the scale of relation to saturation, which is its 
consummation. Just in the same way the relation of a man's appetite to food 
is one of satiety complete or prospective, not usually eiq^nressed as a percentage, 
but satiety is the relation of the appetite to the food, not the food itself. 
Hanger also fiEunt and furious is the same, but here the scale has its zero at 
the other end ; and, indeed, for that matter, if our relative humidity curve 
had been one of the complements it would have had its zero at the other end 
floid have been turned the right way, whereas it is now a reverse curve, expres- 
sive of a relation only, not of a fact or of the magnitude of matter. 

As I said before, if there were one universal temperature, relative humidity 
would give a scale of moisture in air still inverse. In reality it is only a 
scale from a moveable zero or base, which zero or base requires another 
element to be stated, viz. temperature, and this having been stated the 
maximum of saturation would be known and the proportion from towards 
100 in saturation would be declared. 

I consider the misunderstood use of relative humidity has been the most 
fatal misapplication of industry possible, and has wearied and confrised the 
whole study of hygromeiiy almost beyond recovery. Even combined with a 
true scale it is useless, for it leads to nothing, and without an accompanying 
true scale it is pernicious to the last degree, for it surreptitiously takes the 
place of the true scale, a matter which must be a principal object of our 
research. 



DISCUSSION. 

Mr. Laughton, in a note to the President, said : — '* Although I can quite 
understand that tables of relative humidity mav sometimes be misleading to 
those who do not fully consider the meaning; of uiem, I am not prepared to join 
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Mr. Greaves in his absolute denunciation of them. They have their use ; and 
no one column can be devised which will satisfy every possible want, or to 
which no objection can be made. Mr. Greaves proposes dryness, or the depres- 
sion of the dew-point, as a substitute. For those who understand what is meant, 
it seems to me no worse and no better than the other ; but it is a change, oi the 
necessity of which 1 am doubtful. Even after having read Mr. Greaves's paper, 
I can conceive that humidity may be useful, dryness may be useful, or depression 
may be useful, always if the terms are rightly understood ; but if they convey 
the idea that the humidity, dryness, or depression is some absolute measurement 
depending only on itself, the mistake is equally great, whatever term is used. In 
illustration of what I mean I may refer to the records of the remarkable dryness 
on the Peak of Teneriffe, described by Mr. Piazzi Smyth in his * Teneriffe, an 
Astronomer's Experiment," and more recently by Dr. Marcet, in a paper which 
he read before the Society, June 18th, 1879. Dr. Marcet records, for instance, 
that at noon on July 6th, 1878, the dry bulb showed 83° and the wet SS^-S, or a 
difference of 29'^*5 ; whilst 17 hours later, at 5 a.m. on the 7th, the dry bulb 
showed 45°-5 and the wet 36°*5, or a difference of only 9°.® Suppose then that 
these differences were tabled — Would it not seem that there was an extreme 
difference in the quantity of moisture in the air ? If I remember right, alter the 
reading of Dr. Marcet* s paper, there wa« some conversation — not recorded as a 
discussion, in tlie Journal — as to the cause of this marked difference. Was tliere a 
change of wind? it was asked ; evidently there was a difference of vi^ur supply. 
But in point of fact, there is no difference worth speaking of; the quantity of 
vapour in a cubic foot of air, under the two very different conditions, is the same ; 
— about 1*5 gr. at 30 ins. barometric pressure, and less at the reduced pressure 
of the elevated station. It seems to me that no mere tabulation of dryness, or 
depression, any more than that of humidity, would serve to check any such false 
impression, or the theories as to the origin of the vapour-bearing wind which 
might spring from it. Nothing can do this without the record of temperature ; and 
so long as that is given, whether it is accompanied by the wet bulb^ dew-point, 
depretision, relative humidity ^ or drymssy should (so far as possible) depend on the 
particular object which the individual student is aiming at. Any one of them 
will give all the others, provided (that is) we may accept the theory of the wet 
bulb as perfect" 

Dr. Tripe said that the term " relative humidity " adequately expressed the 
meaning it was intended to convey ; and that if some people misunaerstood it, 
that was no reason why it should be altered. For his own part, he could tell 
whether the air was saturated by his own feelings ; the effect of the moisture of 
the air on health being very great. He thought that the Society would be doing 
a wi'ong thing to alter the term, and adopt the suggestion of Mr. Greaves, as, in 
his opinion, it would be a retrograde step to substitute figures which per ee did 
not convey the necessary information, but must be supplemented by the mean 
temperature, or other figures showing the point of saturation for each month. 

Mr. Gaster could not agree with Mr. Greaves in the conclusion to which he 
had come with regard to the term ^* relative humidity." Some expression is 
required to indicate what may be termed the drying power of the air, and this 
requirement is satisfied more nearly by relative humidity than by any of the 
other hygrometrical terms employed. It was quite clear that when he had 
commenced making his Investigations Mr. Greaves had mistaken the meaning of 
the words, but that is no proof that the words themselves were bad ; and it could 
hardly be desirable that a really useful expression should be <* black-balled ** 
because in one or two cases its meaning had not been thoroughly grasped. The 
fact is that the subject itself is complex, and no mere alteration of the terms 
used would make it simple. 

Mr. Archibald said that he quite agreed with everything that had been said 
by the previous speakers, but he thought that though the term "relative 
humidity " was decidedly unfortunate and liable to misconstruction, he did not 
think the element it expressed ought, therefore, to be omitted from meteorolo- 
gical registers. In India, for example, the annual variation of relative humidity 
coincided very closely with that of cloud and rainfall, so that it there rery 
frequently formed a useful index to differences between the climates of placee 

* Qnirterly Joomal, YoL Y. p. 281. 
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where the vapoar tensions, and therefore the absolute humidities, being almost 
identical, afforded no clue whatever. Moreover the term " relative humidity '* 
was the expression of a physical fact, viz. the proximity to saturation of the air 
at a given moment ; so tnat whatever might happen to the term, the fact should 
not be overlooked. 

Mr. Scott said that he supposed that the term ^< relative humidity** had 
originally been taken from Saussure^s hygrometer, which was graduated for 
percentages of humidity. 

Mr. Mawley thought that the author of the paper had endeavoured to separate 
two inseparable things — ^humidity and temperature ; for he had held out the hope 
that some value might yet be found which, standing alone, would express intelli- 
gibly and for all purposes that subtile dement we termed humidity. He 
apparently considered that the time had come when a vapour tension column 
might with advantage be substituted in the place of that at present devoted to 
relative humidity, although for climatological purposes, at ail events, the latter 
was by far the more intelligible of the two. For instance, in a very cold and 
humid locality the mean vapour tension would come out about the same as in a 
hot and extremely dry one, although the air of the former might be nearly always 
saturated with moisture, while the percentage of relative humidity in that of the 
latter would be a very low one inaeed. He (Mr. Mawley) was of opinion that 
no other value at present suggested had been shown to have so decided a 
superiority in point of general usefulness over the one now known, rightly or 
wrongly, as " relative humidity,** as to be entitled to supersede it, and so render 
all those results useless whicn have been accumulated, with so much patient 
industnr and during so many years, by observers all over the country. 

Mr. WHIPPLE thought that, loolang at the fact that meteorological tables are 
applied not only to climatological and physiological but to scientific investigations, 
it would be aavisable to give, in addition to relative humidity, the number of 
grains of vapour in a cubic foot of air and also the tension of the vapour. 

Mr. Ramsay remarked that he had met with the same difficulty as Mr. Greaves, 
but he had overcome it by using the term " evaporative capacity of the air/' and 
expressing such capacity by the number of grains of aqueous vapour per cubic 
foot the air was still capable of taking up. 

Mr. Baldwin Latham quite concurred in the remarks which had been made 
by Mr. Greaves. The records in the column of relative humidity which appeared 
in the tables bore no relation to each other, therefore the heataing of the table 
was clearly a misnomer. All meteorological observations which were relative 
were reduced to one common standard. Kelative humidity observations taken at 
different times and places, being based on different temperatures, were not 
relative. If vapour tension at every temperature were used as the mode of 
expressing humidity, it would, when multiplied by 100, represent the percentage 
of humidity present in air having a standard temperature of 79^*3, and observa- 
tions so recorded would be relative and would compare one with another. It was a 
mistake to suppose that the feeling of mugginess m the air was dependent on the 
percentage of moisture present at any temperature. The fact was that a 
saturated air at a low temperature did not cause the inconveniences, or the un- 
pleasant sensations, which were experienced with humid air at a high temperature. 
The sensations of unpleasantness arising from humidity were in proportion to 
the actnid amount of vapour in the air, which was always less at a low tempera- 
ture than at a high one, although the percentage may be more at a low temperature 
than at a high temperature. 

Mr. Field said tnat the question seemed to divide itself into two parts, Ist, 
whether the figures given as " relative humidity " were rightly named, and 2nd, 
whether they were the right elements to give. As regards the first part of the 
question, he thought that there was no doubt that the figures were wrongly named, 
and considered that ** percentage of saturation ** would be a more accurate term. 
As regards the second part of the question, he was not prepared to give an opinion. 
He must, however, confirm Mr. Greaves^s statement tnat the so-called ** relative 
humidity ** was not what was wanted for evaporation investigations. 

Mr. Ellis said that in the Greenwich observations the term 'degree of 
humidity (saturation = 100)'* was employed, and seemed sufficiently clear though 
rather long. The difficulty arises from the desire to confine the necessary infor- 
mation to one column. If any addition were made he considered that *' grains 
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weight of Yiqionr in a cabic foot of air " would, with the " relatiTe hun 
give aU necoMaiy information. 

Mr. Btbachan said that relative humidity is nothing more than the perei 
of the vapour teniion which could possibly exist under any circamstaaaM i 
any time. Hence, like all percentages, while it gave some information, it dbii 
all the rest If a person said his property was in the Three per Centei^lM 
no information as to the amount of his income. 80 when it is said Ae n 
humidity is 80, you get no information as to the actual quantity of water dil 
The method of percentages was much abused. A favourite niM is to taba | 
of observations and per-cent. them, which means giving the same w«i||^ 
the group, whether they consist of a large or small number of obsetvi 
The results of such worK must be -misleaoing. He could not deny tfaflt ; 
sometimes useful* as, for instance, in dealins with the records of anuiilM 
astronomical conditions gave different possible durations of sanshina todll 
latitudes, it was not fair in all cases to compare the absolute duration a* ooi 
with that at others ; but a reduction to the percentage of poaaible ai 
rendered comparison easy and certain. Much might be said for and ij 
the use of relative humidit^r. For his own part he did not gresC^ 1 
to it, but he thought the practice of the Society in its published tsbleai m ^ 
relative humidity and suppressing vi^nr tension, very much to be regraMac 
thought that Mr. Greaves object^ to this practice, and so iar he was aatti 
accord with him. 

The Prbbidbmt (Mr. Symons) stated that originally there were two m 
in the Society's tables, vapour tension and relative humidity, but when tib« pi 
form of table was adcoted there was not enou{;h space on one page for M 
the vi^Kmr tension cotiimn was removed, relative humidity being conaidin! 
more useful, as it better expressed the effect upon the feelings. Am n§ 
sanitary purposes, he considered relative humidity the most uswul espnm 
the hygrometric state of the air. He said that evaporation was largely depe 
upon the amount of wind passing over the evaporating surface. 



The Fbost of Januabt 1881 oveb the Bbitibb Isles. By Wl 
Mabbiott, F.M.S., Assistant Seeretaiy. (Plates YL-IX.) 

[Bead February 16th, 1881.] 

At the Febroaiy Meeting of the Society last year I gave an aoeoont « 
distributum of the frost of December 1879 over the British Isles. I 
been requested by the donncil to discuss in a similar way the severe flu 
January of the present year. This was remariutble chiefly for its nnecq 
appearance, its long continuance, and its sudden breaking up. A nofcii 
feature also was the heavy gale and snowstorm of the 18th, wliieh wit 
such terrible havoc over the southem*part of England. 

The first week of January was comparatively mild, but cold weather 
over the north of Scotland on the 5th. 

On the 7th the lowest temperature recorded was 9° at Braemar. Bea 
below 2(f prevailed over the whole of the northern half and the sonlH-ei 
Scotland, and in the counties of Chester, Radnor, Cardigan and Ooon 
while the temperature fell below the freesdng point at all the Scottish stiti 
and also at all the English stations, except tiiose on the sea-coast. Bea 
below dOP also prevailed over the greater part of Ireland. 

On the 8th the temperature fell to 10° or below it, at Aohonacbie, Bn 
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and Dramlanrig, and was below 20° over the whole of the northern, central 
and southern parts of Scotland, the north-west of England, and the western 
part of Wales ; while temperatures below 82° were registered generally except 
on the coasts of Yorkshire^ Lincolnshire, Norfolk, Kent, Sussex, Devon, 
Comwally SBd the south and west of Ireland. 

On the 9th the temperature fell to 10° or below it, in the central and 
southern parts of Scotland, and in Merionethshire. Ten^^eratures below 
20° were registered over the greater part of Scotland, the north-west of 
England, the west of Wales, and the central part of Irdand. Headings 
below the freezing point prevailed all over the United Kingdom, except 
on the east coast of England, Devon, Cornwall, and the south-west of 
Ireland. 

On the 10th the lowest temperatures registered were 10° at Melrose and 
Stobo, near Peebles. Temperatures below 20° prevailed over nearly the 
whole of Scotland, the north-west of England, and the central and north- 
eastern parts of Ireland. Readings between 20° and 80^ prevailed over the 
whole of the British Isles except the southern part of England and the south 
Boast of Ireland. 

On the 11th the temperature fell below 20° over the greater part of Scot- 
land, the extreme north-west of England, and at Macclesfield and Corwen ; 
while over the whole of the United Kingdom the temperature fell below the 
Breezing point, except at a few of the southern sea-coast stations. 

On the 12th readings below 10° were registered in the southern parts of 
Scotland, and in the counties of Northumberland and Lancaster ; the lowest 
being 4° at St. lGchael*s-on-Wyre, 6° at Alston, 7° at Stobo, 8° at Kelso, 
Blackpool and Oarstang, 9° at Melrose and Lanark, and 10° at Drumlanrig 
and Wol&lee. Readings below 20° were registered over the greater part of 
Scotland, England and Wales, and the central part of Ireland ; while the 
temperature fell below the freezing point at all places except Fafanouth, Pen- 
zance, Scil^, St. Ann's Head, and Holyhead. 

On the 18th the lowest readings registered were : — 2P at Cardigan, 0^ at 
Braemar, 8° at Markree Castle, 5° at Seaford and Castlewellan, 8° at Stronvar 
and Stobo, 7° at Alston, 8° at Achonachie, Olenalmond, Drumlanrig, Gar- 
stang and Si Michaers-on-Wyre, 9° at Lanark, and 10° at Sandwick, Black- 
po(d and Cheltenham. Bladings below 20^ prevailed over almost the whole 
of Scotland, the western half of England, and the greater part of Ireland ; 
vrhile the temperature fell below 80° all over the British Isles except at Holy- 
head and Scilly, where readings of 80° and 82° respectively were registered. 
On the 14th the frost became more intense, readings below zero occurring 
in several parts of the country. The lowest temperatures registered were : 
— 4° at Corwen, —8° at Cardigan, —1° at Achonachie, Thirlestane Castle, 
Alston and Ketton, and 0° at Braemar. Headings below 10° prevailed over 
the greater part of Scotland, the northern, eastern and western parts of 
'ED^and, and the greater part of Wales ; and also in the counties of Down 
and Tipperaiy in Ireland; while readings below 20° were registered except 
iti some of the extreme sea-ooast stations and the wert of Ireland. 
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On the 15th the frost became more intense all over the country ; the lowest 
readings were : — 6° at Corwen, — 4P at Kelso, — 8° at Melrose, — 2° at 
Alston and Lichfield, — 1^ at Appleby and Goston, and (f at Thirlestane 
Castle and Qarstang. Readings below 10^ prevailed over the sonthem part 
of Scotland, the whole of the inland districts of England and Wales, and 
several parts of Ireland ; while the temperature as on the 14th fell below 20^ 
except at a few of the extreme sea-coast stations and the soath-west of 
Ireland. 

On the 16tb the frost was more intense than on the preceding day, tem- 
peratures below zero being registered in the south of Scotland and the north 
and north-west of England. The lowest readings were : — 10° at Stobo, — 8° 
at Kebo, St. Michael's- on- Wyre, and Corwen, — 7° at Scaleby and Alston, 
— 6° at Lanark and Sedbergh, — 8° at Thirlestane Castle and Wrexham, — 2° 
at Melrose, Haydon Bridge, and Coston, — 1° at Blackpool, and (f at Wolfelee 
and Chester. Temperatures below 10° were registered over the greater part 
of Scotland, England, Wales and Ireland, ^hile readings below 20° prevailed 
except at the extreme sea-coast stations. 

On the 17th the temperature fell below zero over the south of Scotland 
and north of England. The lowest readings'*' were : — 16° at Kelso, — 15^ 
at Stobo, —11° at Thirlestane Castle. —10° at Mehrose, —9° at Alston, —6^ 
at Haddington and Marchmont, — 6° at Corwen, — 4° at Braemar and Lanark, 
— 2° at Dmmlanrig, and — 1° at Cambuslang, Eyemouth, Wolfelee, Haydon 
Bridge and Sorrel Sykes. Readings below 10° prevailed over the greater 
part of Scotland, England, Wales and Ireland ; while the temperature fell 
below 20° except at a few of the extreme sea-coast stations. 

On the 18th the lowest readings registered were : — 15° at Stobo, — 12° at 
Kelso, — 10° at Melrose, — 8° at Alston, — 4° at Achonachie and Wick, and 
0° at Culloden and Braemar. Readings below 10° prevailed over the north, 
central and south-eastern parts of Scotland, and the north, east and west of 
England, while over the greater part of Scotland and England and the 
central part of Ireland the temperature fell below 20°. In all other parts of 
the United Kingdom, except the extreme west and south of Ireland and at 
Scilly, the temperature was below 80°. 

On the 19th the frost was not so severe, readings of 10° and below it being 
registered only in the south-east of Scotland, at Cardigan and the eastern 
part of Ireland. Temperatures below 20° prevailed over nearly the wholes 
of Scotland and the central part of Ireland, while readings below 82° 
registered generally in the British Isles. 

On the 20th the frost became more intense, the region of greatest col 
having travelled further south. The lowest readings were : — 10° at CardigaE=aK, 
— 4° at Ketton, — 8° at Cheltenham, and 0° at Haltwhistle and Stokesa^p^ 
Readings below 10° were registered in the central and southern parts o/ 

* At Blaokadder, in the Merse of Berwiokshire, a thermometer registered —82^ oo 
this day, but, as it does not appear to have been satiBfactorily exposed, the reading his 
not been used in the preparation of the charts. 
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Scotland, the north-west, west, and central and south-west parts of England, 
the greater part of Wales, and in several parts of Ireland. The temperatore 
fell below 20^ over almost the whole of the United Kingdom except at the 
sea coast places, and at no observing station in the British Isles, except at 
Holyhead, was the minimnm temperature at or above 80^, 

(hi the 21st the lowest readings were : — 8° at Haydon Bridge, — 5^ at 
Cardigan, -—8° at Alston and King's Sutton, —2° at Kelso, —V at Stokesay, 
and OP at Gardington. Readings below 10^ were registered in the south of 
Scotland, the north, east, central and south-western parts of England, the 
greater part of Wales, and the central part of Ireland, while the temperature 
fell bdow 20P at all places except a few of the extreme sea-coast stations. 

On the 22nd the lowest readings were : — ^2° at Lanark, — 1^ at Banbury 
and Waringstown, and 0^ at Addington, Brookborough, Cirencester, and 
Tunbridge. Readings below 10^ were registered in the south of Scotland, 
the north-west, central, southern and south-western parts of England, and 
the central part of Ireland ; while the temperature fell below 20^ except in 
the eastern part of Scotland, the north-east of England, and at a few of the 
sea-coast stations. The only place where the thermometer did not fall 
below 88° was Sandwick in the Orkneys. 

On the 28rd the temperature at all places was much wanner than on the 
previous day, but it has been impossible to draw isotherms, as the minimum 
of the preceding day is given for the minimum of this day at the stations 
where the readings are taken at 9 a.m. ; while at those stations where the 
self-registering thermometers are read at 9 p.m. the minimnm temperature is 
from 10^ to 20P higher. The actual temperature, however, was not much 
bdow the freezing point except in the north-east of Scotland. 

On the 24th the temperature had fieJlen considerably, readings below zero 
being registered in the south-east of Scotland. The lowest reported were : 
—7° at Stobo, —4'' at Thirlestane Castle, — l^'at Mebose, and (f at Braemar 
and Haydon Bridge. Readings below l(f prevailed over the central and 
flouthem parts of Scotland, the north, east, central, and southern parts of 
En^^d, and the north-west of Ireland, while temperatures below 20° were 
registered over the greater part of the United Kingdom except at some of 
the western stations, and frost occurred except at Sandwick, Falmouth, 
Penzance and Scilly. 

On the 25th the lowest readings were: — 7° at Bury St. Edmunds, — 8° at 
Stobo and Cardigan, — 4° at Corwen, and — 2° at Amdifie. Readings below 
10^ were reffstexed in the south of Scotland, the greater part of Eng^d and 
Wales, and the north-west of Ireland. Temperatures below 20° prevailed 
over the southern half of Scotland, and the whole of England, Wales, and 
Ireland, excq^ at the extreme west and south-west stations. Frost occurred 
except at Yalenoia, Scilly, and the extreme north of Scotland. 

On the 28th the cold was more intense in several parts than on the pre^ 
viouB day. The bwest readings were: — 9° at Sorrel Sykes, — 8° at Melrose 
and Raby Castle, —8° at Haydon Bridge, ^6° at Stobo and Thirlestane 
Castle, —4^ at Alston, —8° at Ajsgarth, —1^ at Ohurohstoke and Whorlton, 
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and 0° at Carno. Readings below 10° were registered in the central and 
south-eastern parts of Scotland, the north, north-west, east and sonth-west 
of England, the central part of Wales and the north of Ireland. Tempeiatores 
below SOP prevailed ovmr the greater part of Scotland, nearfy the whole of 
England and Wales, and the greater part of Ireland, while readings abote 
B2P were registered onl^ at Snmbnr^ Head, Sandwich, Scoorie, and Roche's 
Point. Daring this day the temperature rose till it got above tiie freezing 
point, and soon after a thaw became general all over the comitry. 

On the last chart (Plate Ym.) are given the average isotherms over the 
British Isles for the month of January as prepared by Mr. Buohan from 18 
years* observations (1857-69). A glance at this and the preceding chart 
will be sufficient to show the abnormal character of the temperatoie of 
January 1881. 

The foregoing remarks on the distribution of low temperatures are con- 
firmed by the following particulars of the freezing of rivers : — 
On the 18th. Kirkwall Harbour and Peerie Sea frozen over. 
14th. Loch Lomond was frozen over.* 

Navigation on the Tay was seriously interrupted by drifting ice. 
15th. The intensity of the cold was shown by the circumstance that at 
Azminster the water froze in the hose of a fire-engine which was 
trying to play on a fire. 
10th. River at Durham was completely frozen over. 

The Dee was frozen over at the White House near Ohester. 
Some portions of the tidal waters of the Towy above and betow 

Carmarthen were covered with ice. 
The Eie was covered with such strong ice that .'pwfie wete 
skating upon ii 
17th. The Dee was frozen over at Ballater. 

The Earn was frozen across in Perthshire. 

The Tay could be crossed from side to side above Pertti. 

Furt of the Tees was frozen over at Stodcton, and steam-boal 

traffic was entirely stopped. 
The Onse at Bedford and the Trent near Weston were froaen over. 
The Taff was frozen over at Uandaif. 
The Pftrrett and Bridgewater were completely frozen over. 



• A ooireivondent writes from Olaagow:--** On Janoaiy 24th I walked with a frisiA. 
from BaUooh to Balmaha, on Loeh Lomond^ landing at Inch Maxren. On the foUowia^ 
day we walked from Balmaha to Luas, right aoroiM the Loob, ealling at various ialanda, 
and cm the 2eth we retonied from Balmaha to BaUgoh. To any one ao^oainled wftb 
the ritnatioD ol theae placea, it must be erident that the iroil must have be«i of the 
groateet intensity, aa the diatancas trawraed were co n ai der abi e . The iee was 9 inolMa 
in thiekneaa, and oovared with a very alight ooatiog of snow. 

«* Thousands went to and from BaUooh to Inoh Murren, but I think there were voy 
few that oould aay th^ had done what we did. The roar of the ioe from time to time 
was strange, partioolarty amon^ the ialands. Towards the east shore theM was a 
eorioas f(fi; In te iee, as if the iee had been upheaved when fdrmfaig." 
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18th. The SeTem and all the oanak at Worcester were frozen over. 
19th. Loeh Yennaehar was frozen across. 

The Miedway at Rochester was frozen over. 
fiOffa. The Tees was frozen over for some distanoe below Stockton. 
22nd. Both branehes of the Biver Lee at Cork wcie frozen ovex nntil 

the 25th. 
28id. The Serem at Shrewsbury was completely frozen over. « 

A sheep was roasted whole on the Thames in a badcwater where 
there is very little corrent near Twickenham. 
24th. Tkb Mersey was frozen over al Warrington for many miles, and 

nearly aa fiur as Bnncorn. 
204h. The Tvaoi was frozen over at Nottingham. 
26fii. On the Loch of Qoantfamess the ioe was in ezeellent condition. 
The South Dock at Sunderland was frozen over. 
The Bibble was frozen over below the docks. 
All the shipping at Oonnah*s Quay, a port of the Dee, frozen up 
with masses of ice measuring between 9 and 10 feet thick. 
LoQ|^ Neaf^y ^i^dch is 12 miles broad and 24 in length, was snpposed to 

be completely frozen over. 
Longh Oonn, in Go. l^yo, was completely frozen over. 
Loeh Broom, Bossshire, an arm of the sea, iat sii miles outward, was 
covered with iee6 or 7 inches thick for three weeks, so strong that it was 
a fiumraf^dhre for the inhabitants. 
Skating began on Bydahrater, Elterwater^ and some other lakes, on the 8th, 
and was continaed tot 21 days withoat intermission, the ice on Elter- 
water being cme foot in thickness by the end of that period. 
The Bev. F. W. Stow*s remarks on the freezing of the water&ll at 
Haidraw Soar, near Hiawes, are as foOows : — 

** The water foils hem an overhanging rock 100 feet in height into a deep 
jKMf which the rock endreles for almost a foorth of its circnmference. 
There is a path nndeinealli the rock, passing 20 feci or more to the back of 
Hm foil. When severe frost sets in, a hollow ieide is formed fi!om the top, 
4oiwn Hm inside of wliach the water passes, and a cone of frozen spray is 
formed below, where the water foils. In, this state I saw it on December 
5th, 1879, the icide being then about 80 foot k>ng and the cone 10 or 15 feet 
hi^ It is said by old inhabitants (^ t^ village of Hardraw that in 1814, 
and again in 1888, the idcte approached so near the cone that only a space 
of 8 or 4 foet intervened, but I can hear of no instance ctf its being entirely 
frozen sinee 1789-40, wheii its freezing is recorded'in WhitaKer's << Bichmond- 
ahire." This makes it very remarkable tiuit the late ftbst^ which began on 
Jannazy 8fli and became severe on the 8th, should, at th6 end of a fortnight 
from ito edmmeneement, have completely congealed it' into one immense 
ieiele. This happened; I believe, onthe 20th. Certainly it was frozen on 
the 21st, and I understand it was not frozen on the 18th, but still wanted 8 
at 10 Cset to Join the icicle and the cone. I saw it on the 22nd. Standing 
underneath^ the rock and behind the ieiele, I eould ste the ftUmg water 
through the transparent ice, which was of the most lovely azure hue as viewed 
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in the snnlight. I judged the icicle to be two-thirds, and the cone of frozen 
spray one-third of the total height. Of course as soon as the water entered 
the cone it disappeared entirelji as the frozen spray was opaque and resembled 
stiff snow. I walked round the cone, the base of which filled most of the 
pool, and judged it to be about 4o yards in circumference. 

*' The freezing of Hardraw Scar a week before the end of the frx>st is to 
my mind conclusive proof thai in this elevated vaUey no frost so continuously 
severe has been experienced for 140 years.** 

Dr. Stuart, of Chimside, remarks : — ** We have had a month of Arctic 
severity, the roads almost impassable still (Feb. 2) from deep snow. Wood- 
pigeons were observed to fall to the ground from the trees frozen to death, on 
the 26th ult., and others, feeding at the sheep boxes in the fields, were so 
benumbed as to allow themselves to be taken with the hand. The oaks in 
low situations are completely killed with this third severe winter. Yews 
planted 60 years ago have been killed down to the ground, and all tender 
shrubs are completely destroyed.** 

The Hon. G. Dalrymple*s gardener at St. Boswell*s, in Roxburghshire, 
reports that the temperature was — 6° on one night, and QP the next, and 
that on the night on which it was 6° below zero the large trees were giving 
off reports like the firing of a gun. 

Dr. Compton, of South Bourne, Bournemouth, reports that daring the 
severe frost rooks were eating sparrows, and blackbirds one another. 

Some idea of the intensity of the frost may be gathered firom the frust that 
in the south of Scotland the temperature feU below l(f on more than eleven 
occasions, below 20° on nineteen occasions, and was below 82° on twenty-five 
to twenty-nine occasions. In the neighbourhood of London readings below 
10° occurred on two or three days, below 20° on ten days, and below 82° on 
twenty days. In Ireland temperatures below 10° were registered on six or 
seven occasions, below 20° on twelve or fourteen occasions, and below 82° on 
twenty-two to twenty-four occasions. No place in the British Isles was 
exempt from the frost, even at Soilly the temperature was below 82° on three 
days, the lowest being 29° on two occasions. The winter sea-side health 
resorts afforded no protection from the frost, as the following figures will 
show : — 
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Bonmemonth ... 


.. » 28 „ 


») 


10 „ 


1) 6 n 


Yentnor 


• •• 9f 19 ,1 


>» 


8 „ 


•> 2 ,, 


Worthing 


28 „ 


f) 


10 „ 


99 6 „ 


St. Leonards ... 


... ,, 19 ,, 


>> 


1 „ 


>» 6 „ 



The effect. of the cold npon the mortality of London is shown by the 
following figures: — 





Diseases of the 


Difference 






Deaths. 


Respiratory 


from 


Bronchitis. 


Pneumonia. 




Organs. 


Average. 






Week ending Jan. i 


353 


—189 


ai8 


82 


« ,. .. 8 


363 


—132 


232 


85 


» '5 


371 


— Ill 


236 


95 


>t 2Z 


6.7 


+14' 


441 


97 


M 29 


702 


+»49 


481 


120 


„ „ Feb. 5 


606 


+ 5» 


417 


120 



The heavy £ftlls of snow prevented the frost from penetrating far into the 
ground, but where the snow was swept away the temperatnre of the soil fell 
considerably. Li the neighboorhood of London the temperature at the 
depth of a foot remained stationary at 88° from the 18th to the 29th, while 
at six inches the extreme range of temperature during the first ten days of 
the same period only amounted to 0°-8. 

The accompanying table (p. 146) gives the mean temperature of January for 

each year from 1774 to 1881, except for the 5 years 1782-1786 (Plate IX.). 

From this it will be seen that the low mean temperature of 81°'6 for last 

month has been surpassed on only 5 occasions, viz. 80°*5 in 1888 ; 28°'5 in 

1814 ; 25°-5 in 1795 ; 80°-2 in 1780 ; and 28°-6 in 1776. The means 

frt>m lt74 to 1840 are those for Somerset House, as published by Mr. 

Glaisber in the * Philosophical Transactions,' while those from 1841 to 1881 

are for the Boyal Observatory, Greenwich. The extremely low value of 

25°' 5 in 1795 appears to be rather doubtful, and must be received with some 

eaution. By a further inspection of the Plate IX. it will be seen that the 

last 8 years, 1879, 1880, and 1881, have been very cold, the mean for this 

period being only 82°*2, but there is no instance during the past 100 years 

of January in any 8 consecutive years having so low a mean temperature. This 

does not bear out Mr. Glaisher's statement that our climate is becoming 

warmer, and that the month of January is 8° warmer than it was 100 years 

ago.* 



* ** Proceedings of the Meteorological Society/' ^ol. II. p. 365. 
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TABLE showing (ha Uean Temperfttore of Juiouy toi eftoh Ye«i tram 1774 b 
18S1 In the naighbottritood ol Laidon. 



Ybm. 


Ueu. 


TW. 


Havt. 


T»r. 


Heu). 


T„. 


M^ 


"774 


3J"' 


tSoi 


+°'' 


iSii 


41-4 


iRSS 


34-8 


1775 


41-0 


i8<n 


J+S 


1S19 


33*3 


1SS6 


J9'3 


•77* 


»S-6 


i8ej 


3S-0 


J 810 


in 


•>r 


366 


'777 


3iS 


.804 


44-8 


183. 


360 


.lii 


375 


.778 


36-4 


1805 


36' t 


iSia 


;t'9 


iss. 


40-4 


1779 


j6-4 


<8o6 


411 


liH 


361 


islo 


397 


.78= 


JOI 


.807 


J8'3 


i«i+ 


4S'0 


■ 861 


ii8 


17B. 


J7-! 


180I 


jS6 


1835 


396 


■ 861 


390 


178* 




1809 


jro 


1S36 


188 


■ Kj 


4i-8 


■7*5 




iSio 


36-0 


1837 


3S-8 


H6» 


36s 


■ 784, 




i8ii 


34'3 


iS3a 


30-5 


.S6! 


36-3 


.785 




1811 


in 


18 J9 


388 


■ 866 


4»-6 


I7W 




1813 


j6o 


1840 


406 


■ 867 


34'* 


1787 


38-3 


i8ii 


>8-S 


lUl 


3,-6 


■ 868 


37-" 


.7f! 


J9-0 


18.5 


33'S 


iLu 


3*'9 


■S<g 


41-1 


.789 


3VO 


l8i£ 


383 


i|« 


J9-9 


1870 


3!j 


1790 


40-1 


18.7 


4=-g 


1844 


391 


■ 571 


j3-« 


1791 


41 + 


181S 


40-9 


,84s 


383 


Ih. 


4<'3 


1791 


36-s 


.8.9 


41-7 


J84S 


437 


■•71 


4»-t 


«79J 


36-9 


1810 


J3-3 


■847 


3S'6 


i*i 


■41-7 


179+ 


S+-9 


1811 


39- 1 


1848 


34-6 


'!" 


433 


'795 


»SS 


1811 


♦■■4 


1849 


40'1 


1S76 


37-0 


.796 


46-9 


18. J 


33-4 


ii;o 


317 


'!'! 


4*9 


'797 


i7-<' 


18H 


39'o 


.g;i 


419 


.S78 


40-4 


'79» 


39-4 


;J:i 


400 


i8s« 




■87; 


J 1-9 


"799 


34-9 


33-6 


'!" 


4»'4 


■S80 


3r» 


■ioo 


3*5 


18>7 


3S-0 


18 i4 


39-0 


■ 88) 


J.-6, 



A Ubie has been prepared ginng the lowest tempentare obaened kt over 
800 BtatioDS, with the date of its oeenrrenoe; the nnmber of times tbe 
minimniii tempenttore WB8 below 88°, 20^, and 10° ; the munber of timM 
tbe TnaTiTniini tempenttore was below 88° ; the mean «''*»i'"'"» ud t)r|!«imniB 
temperatures ; the time «f reading ; the form of stand nsed ; whether &• 
thermometers were rerified or not ; and the hd^t of the station above saa 



In eonolosion, I should like to point ont to aU dMerren the ^wrirahiH^ of 
having their thermometers verified down to at least 12°. He Xow Com- 
mittee will do this for the small eharge of Is. 6d. fbr each thermometer. 
Hew observers shonld insist apon the instrument makers supplying them 
with thermometers graduated to 80^ below sero, and verified to 1S°, 

During the beav; gale on the 18th the index of several twiniiwTm thermo- 
meters was shaken down some degrees, in one instaaee to — iF ; ocobb' 
qaently the readings were too low. It most, therefore, be painted out that 
the thermometer should be hung qoite horizontally, and firmlj fikstanad to 
the stand. 

I have to express my thanks to aU thosf obderrers who h»T8 sap^ied nta 
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idgs 



B (new to) 



D, W.E. 

Bey. Dr. CloMton 

D. W.B. 

J. EimpaoD 
B. M&cldiitoih 
D. MelYiUe 
W. C. PtflBtoa 

D. Forbea 
D. W. B. 
ReT,l)r, Beverley 
J. Aitkea 
Sergt. A. FntBsr 
J. Diokson 
J. W. BuUis 
Capl. MakeiS 

J. B. BaUiogiU 

Sir J. W. P. 0(de 

J.K»y 

D. W. E. 

Prof. Grant, F3.B. 

iDi. MuirheaJ 

]D. W. R. 
|C. J. Doda 
'C. LtndBsj 
'j. BuBsell 
ij. Barthwfck 

taae CuUe |J: WbiHou 

aotxt P. Loney 

ith lA. Plria 

lO. Wemjia 

1 Ia. B. Dodds 



ij. Wood 
IP. Dudgeon 
iDr.Uiqohart 



d.w7b. 

W.J.Tk»e 
T. a. Hunt 
T. J. Bewiek 
B«T. D. Btowd 



T.B. Walker 
B.A.AUlwn 
Bot. F. Bedind 



B. Toekei 
J. Dookeray 
Ber. F. W. Stow 
Ber. F. W. Blow 

Q. A. Qotdney 
B. Wettoott 
t(ni.l[viiMd 
L L. BeU, FA.8. 



No. of 
times 



i 



II', 



ig-j 






tmxx 



qnABTEKLT jomuiAi. o 



K METBOSOLOGlCAIi 



ENOLAKD. 

Fork 

Soarborcmgh (St. N.) 

Searborough 

Bpiim Head 

Kntl 

Eillingholma 

Applabj 

Kelatem 



Brooghloii-iD-Friii. 

BuTow-in - Fumesa 

QBTstaag 

St. MiaU'B..{»i-WyT 

BlMkpool 

Btonyhnnt 

BlaokbDm 

Cborlsy 



Ueds 

Stanley 
Wakelield 

Bradlord 
Halifax 

BaitoD 

PieBtwioh 

UacclesGPld 



Biixt( 

Bbelfield 



Healey HaU 

Hodsock 

Mansfleld 

Bolper 

Beacon Stoop 

Farloy 

Dakunioor 

CbeiLdIa 

lean 



Lichfidd 

Burl on -on -Treat 

Trent College 

etreUey 

Nattinghfim 

Loughborough 

Kelton 

IJppiugham 

Leict'Stcr 



Wrotteeloy 
Oacott 
Coventry 
Eenilworth 
Rugby 
"^ • (Floo 



J. McLaadBborODgh 
J. Wright 
J. UcCleiland 
P. Shaw 
D. W. E. 
B. Peak 
Rev. J. Byron 
Oer. J. E. Croaa 
D, ti. BriggB 
Her. T. OnalOQ 
W. Carter 
(i. BandaU 
W. H. WhHler 

Rev. F. A. UaUaMD 
D, W. B. 

King 

(». P. J. Horn by 
0. T. "Ward 
BeT.S.J. Party, FJL8. 
W. B. Brjm 
T. Hare 
Bey. W. Boyd 



Crowther 
Bev. It. Burretl 
H. Clarke 

J. Mcldndaborongli 

J. GledbUl 

Ber. T. UackerelL 

H. R. 0. Saukey 

J. Dule 

Dr. SyfceB 

W. F. Cooper 

D. Dgncustur. Jon. 

B. J. Whitoker 
H, Melliah 

W. Tyrer 

I. Hiintor, Jun. 

C. L, Wrngge 
C. L. Wragge 
0. L. Wragga 
J. C. PhilipB 
Be». Q. T, RjTBB 



E. Selliok 
C. D. Tripp 
0. U. Tripp 
T. h. K. Edge 

" ' O. Tarbotton 

W. Berridgo 

" A. M. BoudaU 

F. Coventry 

Bev. O. U. MulliuB 
J. E, Carryec 

E. Simpson 

Be*. R. Fate 

}. Oolaon 

F- Slade 

Bev. T. a. HutcbiiuoD 

E. O. Lodur 

H. TenT 



No. of 
M Date, belov 
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Mini muni Temp. 

No. of 
ts, below 



IgB 



E. Good 

A. R. TBwney 

T. Beenlaj 

Ber. A. Bobinson 

D. W. B. 

J, Mathiaon 
W. Sqnire 

E. E. Dymond 
J. McLaren 
W. LucM 

Rev. C. W. Hfirvej 
H. Wortfasm 
H. Hniitlej 
He». E. HUl 
ft' BelliiuhKm 
D. W. R. 



LordB 
H. CoUqr 
E. T. DowBon 
Rev. C. J. SlewMd 
B H-MiUer 
D. W. R. 

S, Cashing 
Rct. H. Ffolkes 

A. B. Anderason 
D. W. R. 
R. Biuhell 
A. 0. Walker 

A. 0. Walker 
Dt. Niool 
D.W.E. 

J. Bennett 

B. T. O. Boscawen 
e. a. TiHiinge 
Re». E, V, Pigott 
Hia Marah 

P. Wrieht 

Be». J. D. U Toache - 

C. Webb 
T. H. Davis 
Bsv. M. Hopton 
Ber. T. WeM 
Dr. Chapman 

B. SoulhaU 

a L. Lloyd 
H. Howaid 
Dr. Propert 
D.W. R. 

E. P. Phillipfi 

J, WaOtins 
W. Adams 

F. J. Uitchen 



lii j Hea»3. I 
Ho- 

1 1 



3, IS 34-s;»37| 98. 



lJS-3. .. 
5571175 



B.Tyrer 

Prof. Ohm 

J. AJIen 

Rev. T. A. ProBton 

B. Lovelock. Jod. 

Ret. J. aUllOT 



I ;■, 



4 M7 9 P- 

i M'5' 9 P- 
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aotomri. 



Holt 

Wilton 

Downsida 

Bristol 

Wsston- gcpot- Mare 

Dfraoombe 

Arlington Court 

Bamataple 

Northam 

Bade 

Utamnn 

FenziUKio 

Falmonth 

Trnro 

Bodmin 

Maker 

Plymouth 

Prawla Point 



Dartmoor 
Asbbnttoti 
Bridgetown 
Torquay, OoBtle Col. 



Hon. B. Boyle 

Major Oritton 

T. ChalUi 

Be», T, r.. Almond 

W. P. Denmng 

W, B. Penett 

U. W. Tattun 

L&dy ChicheBter 

W. Knill 

Ber, N. ChorohWkrd 

J. Arthur 

Eev. J, Fowar 

W. H. BioliBrai 

L. Squire 

W. Newoombe 

Cftpt. LiddeU 

Rev. P. H. Newnham 

Dr. Merrifield 

D. W. B. 



W, H, Tooker 
F. Amenr 
T. H. Gdmomda 
C, J. Hialaud 
H. Hearder 
Babbacombe B. E. Olyde 

TeigniUDUtb, Bitton Dr. Lake 

„ Woodwaya. W. Ormorod 
Brsmptord Speko W. B. Qsrnlen 
CnUomiiton T. Tomer 

Dr. Hadtord 
Ting Bev. 0. H. GoBut 
B. Jameaoi 
Sir B. J. Snlivan 
Dr. Campion 
D.W.B. 
J. Oodling 



SoQth Boome 
Horet Castle 
Ventnor 
Oabome 
Portsmouth 



. E. Power 



Woolaton F. Eklese 

SouthaiDpton,O.B.O. Ool. B. B. Oooke 
„ Highfield Bev. H. Garrett 
Harestock r, _ ., . , . 

Swarraton 
iBhdeU 



Guildford 
Cronleigb 
3tiatbfield Turgiu 
Cookham 
OoopoT'ElHill 

Watford 

BolbBmsteMl 

Pinchley 

Bnfield 
Homsey 
ChigwMl Bow 
Haokn^ 

Camden Square 
Begent'a Park 



Col. B. a. Knight 


6'i 


Bev. W L. W. Byre 


6t 


P. Crowley 




Uajor Uathew 




J. B. Cspron 












Ba». B. W. Bogere 






t-s 


J. HopkuuoD 


«■+ 






B. 0, Stephens 


«■< 










J. Campben 


11-8 


Dr. Tripe 




G. J. SymoQB, F.B,S, 


irS 


W. Bowerby 


9-» 



Minimum Temp. 



No. of I S ?> 
timaa :_i 



j8-7is-r 



3i'6; u; 
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Minimnm Temp. 


1 


MeauB. 


"2 a 














It 




~,i .. Ill 










No.o( 








BUtion. 


Aathoritj. 


i 


Date. 


^ 


ilow 


I 


1 


; 


II 


1 
i 


11 




NOLAND. 




___ 












~~ 


9 






(t. 




K>d 


W. Marriott 


lO-S 


'7 


'9 








jii 


1S7 


9P- 


s. 


. IB4 






W. Staniey 




17 











363 


*M 


9ft. 


8. 








E. Mawlay 


II-6 






9 


" 




Jf! 


166 


9 a. 


B. 








P. BioknoU 


6-7 








4 




36-6 


14"4 


9a. 


Q. 






-ieb 


SipG-E. Airj. FJI.S. 

E. J. C. Smith 


"■i 


17 

'7 


ig 
ig 


■r, 


n 


361 
3S'9 


»7-3 


9 p. 
9P- 


G. 
8. . 


:'li 




ngtoD 


3. Ko8Won 


r* 






'3 S 




364 


iV-8 


9 a. 


S. 


. 90 




bLn 


Bev.A.ChealQB 




»S 




" 4 










8. . 






un 


Q. Dinci 




»S 












9 a. 


0. 


■ SS 




Md's Heath 


Rev. T. E. Crallan 


B-o 


11, »j 


ij 


II 1 


s 


37-6 


»4'9 


9«- 


P. 


. IJO 




huapton 


O. }feame 


lO 


ta 


^3 


8 


'I 




151 






"S' 




r 


W. J, Hftrria 
F. E. Sawyer 


■JS 

1 1-4 


" 


ij 


4 


6 
g 


377 


16-9 


9 a. 


S. 


106 






3. Bietton 


•5-" 






S 


4 


jy-6 


17-8 


9ft. 


s. 


. »4 




onard'B 


H. Colbonie 


<«7 




'9 







6 


,8-4 


197 


9P- 


B. ^ 






rden 


J. E. M«ce. Jon. 




11 


" 


6 





10 


361 


17-1 


9 a. 


W. E 


. 194 






C. h. Prince 


g-o 


11 


ij 


9 




'5 


34'4 


16, 


9 a. 


s. 

8. 


. 780 




idee Wells 


F.Green 


7-I 




ij 






"3 


35-3 


151 


9 a. 


. S" 




W. C. Punnett 


o-S 






9 






J6-4 


iss 


9»- 


8. 






rooke 


O. Pile 
P. aoddud 




" 


11 


9 




7 


jfr. 


»V-6 






80 




am 


Col. C. Warren 


'4-3 


16 


18 


9 






j6-s 


17-5 


St 


S. \ 


■ 13s 






D. W. E, 


Ig 


11, ij 


'7 






4 


"■7 


19-9 




30 




[kte 


Bef. T. E. Egan 


Ij-o 


■S 


i! 


4 




3 


37-8 


191 


9 p. 


8. \ 


"OS 




lECAND. 




























koa 


T. Cclqnbonn 


"3 


H.>S 


"9 


7 




I 


437 


16-9 


9*. 


W. n 
B. 


: il 




sd7 


T. A,Maroer 


r6 


»S 








7 


377 


14-6 


9a. 




ndsTry 


J. Oonroy 


111 


17 


" 


9 






j6j 


»S"4 


9P- 


8. 1 


■ 93 




nUlen 


C. H. Cochrane 


6 


»s 


■ ■ 


S 














1 -. 






Sir N. Staples 


9 


i6.iS,>« 


1) 


" 




° 


jBg 


13! 


9»- 


8. 


■ J=S 




gslown 


l"-«"*°' 


« 


11 


»3 


■4 




3 
9 


jS-l 
|68 


»3S 


9». 
9». 


J. 1 

B. 


■ "9' 

. .3= 




de 


Col. Forde 


+ 


i6 


M 


6 














■■ 




hftdee 


D. W. E. 


«♦ 


"7 


"9 


3 






39-1 


304 


8a. 


8. 


■'.!« 




b 


8. Call 


9-8 


17 




10 




>4 






10 p. 


W. 






ookePuk 


M. Fergiuon 




*" 


10 


'3 




6 


jV-s 


131 


9P- 


8. 


. »30 




wCutle 


E. Salia 


— »'j 


i6 


It 


'4 




9 


37-0 


10-7 


If 


8. 
8. 


^1 




itimoTe 


D. W. B. 


H 


'S 


'9 


3 






4<fa 


3o^> 






J.Pratt 




sa 




'i 


















ProLlArmor 


■1 


17,10,11 


iJ 
















"S 




Llo. 


W. H. Kanpater 


iS 


11 


9 




'S 


33*J »S-4| 


9ft. 


W. I 

W, II 


. 161 

. IBs 




rd 


J.HodgMn 


. 


aa 


M 


" 




" 


3J-4 


i4,-o 


9a. 




-town 


D.W.E. 


« 


11, 11, a J 


11 


14 




9 


3«-S 


117 


Sa. 


8. 


. 186 




en 

. 0S.0. 
town 


J.B»lia 
CorS. N. lUrtin 
O.Pim 


6 


"7 


»3 

14 


!! 




J 


3V1 


14-1 


9'p- 


a. 


. 161 




e 


J.Dimn 

J. Hm 


7 


16, 17 
■6 


« 


s 




9 


3«-J 


15-0 


9ft. 




;;i 






D. W. B. 


»+ 


10,11,11 


17 








44-5 


3i'8 


Sa. 


8. 






Ooek 


J. B. Biajon 
Dt. Caolfield 


S 
■4 


;i 


i( 


7 

3 




S 


jg'o 


i's 




8. 


'94 

70 




B Point 


D.W.B. 


ta 




;i 




J 


4J'o 


3»7 


Sa. 


■ 37 




Uia« 


CBndda 




'9 














8. n 


■'d 




Old 


I.Neala 


.o 


»7 




i 

1 


7 




164 


9 a. 












\ 


^ 


L 


\ 


\_ 




\ ^ 


( [ 



QVABTERLY JOUKNAL OF THE UETBOBOLOOICAL 



SUUon. 


Authority. 


Uimmom Temp. 


5 
Ho- 

5J 


UeoDB. 


il 




■2 


g 


•< 


DBt«. 


t 

b. 


do 


I 


i 


i 

a 

.3 

S 


1 


S 

J 


1 


[Haa 

BoiUr 

0D«nue7 

Jer^7, UiUbrook 
„ Bt. Anbin'a 


A.S.MeIkluuil 
D.W.B. 

Dr. Carey 

ACollenette 
P. Langloia 
J. B. Tibert 


>9 

.6-4 
14-6 

""3 


"7 

19, ID, XI 

16 
16 


S 

7 
9 
'9 
'* 


6 


» 


J 


379 
44-5 

4*-4 
4.1-9 

41-1 
+1-8 


17 '4 
37-7 

3S* 

149 
3> + 
33'» 


9 p. 

9 p. 
9P- 


8. 

s- 

S. 
G. 
8. 

a. 




ft 

< 



Hon.- D. W.R.uidioatMl>Ml7 Weather Report: B. 8arro«, G. QUidier, J. JuneB, L. Lawson, 
PastoreUi, B. Stevenson, W. WaU Screen: t. verified, and □. not veiiAed. The height abc 
Mean Sea Level ia that of the gronnd under the thennometerB. 

with their readings, and also to the President for the quiuititf of material 
which be has placed at my disposal. 



DISCUSSION. 

The Rot. P W, Stow in a note to the Secretary, laid :— " Two jeKt ago, in 
a paper on Thawe whicn I had the honour to submEt to the Society, I took 
occasion incidentally to give eipreision to the opinion on the cauBe of eitreme 
cold in valleyi, Ac., which I imagine to be pretty generally held by meteoro- 
loKifltB. What I said amounted to this, that the air chilled bj contact with the 
radiating ground is either removed by a breeze, or Blowly gravitates downwards 
till it reaches a position in which it comes to rest, where, remaining in contact 
with the radiating surface of the groand, it becomes more and more chilled as 
long as the conditions favourable to that result continue. 

" It follows then that, given (1) a cloudless and remarkably still night — snch 
as with UB often precedes a change, (2) a sitnation out of which the cold air 
cannot escape by gravitation, and (3) a thick coating of light powdery snow, 
which is an admirable radiator and a bad conductor, covering the ground, the air 
near the ground will be chilled at least till the dew-point is reached. Then, as 
the temperature continues to fall. Tog is formed ; bnt in spite of the heat evolved 
in thp condensation of vaponr, the cold will under favourable circnni stances 
continue to increase, till the fog becomes high and dense enough to exclude 
radiation. It ia evident, therefore, that in estimating the temperature likely to 
be reached, account must be taken of the drynet* of the air. A low dew-point 
renders extreme frost possible in the plains. 

" The determination of the dew-point is admitted to be a different matter. 
No hygrometer whatever is of the least use at low-lying stations in eitrems 
frost, even in the hands of the bestof observers, because the air at inch stations is 
then chilled below its natural dew-point. In ordinary weather I have nsnslly 
found the dew point very slowly diminish with elevation ; for instance, in an 
aacent of Snowdon, in the account of which I appear as the Rev. H. Snow — (see 
Proceedings of the Met. Soc. Vol. IV. p. 272)— I found the dew-point vary only 
about 3° within 2,000 feet while the temperature changed more than three times 
that amount. It is fair,therefore,to take the dew-point observed at a moderately 
elevated station, say not exceeding 1,000 feet, as a close approximation to the 
dew-point which might be observed on the plains bnt for this accuranlation of 
cold (ur below. Thus while at Ripon, a low-lying station, I found in the severt 
weather in January, I8C7, a dew-point simply following the air temperature ; the 
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observationB which I took at Red Hall, near Leeds (450 feet) in December, 1860, 
and those, again, taken recentlv at Aysgarth, appear to give satisfactory resalts 
when worked ont by Glaisher s Tables. Perhaps I ought to add that when I 
apeak of fog J nse a comparative term. I do not mean necessarily a London fog, 
or anythinff like it. The thinnest possible haze, which yon are unaware of till 
7011 see it m>m a distance lying in the valley from which y^u have emerged, is 
of the same natore and in part at least vitiates the results obtained from hygro- 
meters. I saw one day in the late frost from above a fog or frost-haze so thin 
lliat when in it I oonld have seen throneh ten miles of it. And yet I dare say it 
affected the reading of the wet-bulb, if there was one in it. 

Biy Bnib, Wet Bolb and Dew Point Tteparatuze ObservationB in Severe Frost. 
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December 24 •••••• 



n 



»S 



At Aysgutli YittBxti^ 650 H, 187S 
Deoember 13 >. • 



Al 



Aysgarth Tie 
Deoaiiiber4 



1^79 



Hour. 



9 a.m. 
3 pjn 

9 ajn, 

3p.m. 



9 a.m. 



Diy. 



16*0 
ao*o 

t%'S 

17*0 



II-5 



9a.m 
9 p<xn. 



At 



Ayvgarfh'^ 
January 14 



"^earage, 188 1 



** 



If 
t» 



IS 
16 

»5 
a6 



At Bombakitmt Switserland, 1879 . . 
ijooeniuov 9 ••••*...•#.•••.■. 



t« 



10 
ff H 

n 1$ 



9 a.m. 

9p.m 
9 a.m. 
9 p jn. 

9p.m. 
9 ajD. 
9 a.m. 
9ip.m 
9 a.m. 



9 a.m, 
9 pan 
9 a.m 
9 a.m, 
9 p.m. 

9 ^-lU' 



11-5 
16*0 



Wet. 



o 

11*0 
i5'o 



II'O 



II'O 

139 



15*8 

H'5 
193 

i6-3 
I3'8 
19*8 

i8'o 
11-3 

— I'O 



-.4-0 

— 7-0 
— 7'o 

—7 



Dew 
Point. 



Min. 
at 4 ft. 



+a*9 

•3 



>7 



+r« 



+7*1 
— a'3 



151 
13-8 
18*1 
151 

I2'3 

19*0 
58 

ry'o 
10*8 

— I'O 



1 



•7 
80 

7-« 
r6 

O'O 

7'4 



lO'O 

• • 
II-5 



ra 



*'9 

I2*X 



-- 97 

..8-9 

-- 9*4 

-- 5*9 
-- o'6 

--13-3 

+ 03 

-- 9*5 
--6-9 

? 






11*2 

a * 

8-2 

. a 
91 

• . 

«'9 

13*0 

. . 
—2-8 



Badn. 

Min. 

on 

Snow. 



o 

? 



fooor) 
I lower j 



•5 



2'0 
-I'O 



-t-6-o 

• • 
40 



I'O 



• • 

— IX'O 

— 2-0 

• . 

— 7-0 



•5 
• 4*o 

. • 

— ^io*o 



— 24-5 

• • 

— 20*5 
— Il'O 

• • 

— i6*o 



Min. 

hi 
Valley. 



o 

? 



^••* 



-3? 



—4*7 
—1-8 



-|- 1-0 






- 4-0 

• .< 

— 7*P 

4- »'o 

. a 
— 13*2 



—37 

—29 
— 22 

• m 

—29 



• BiidtoliavBbMn— V>stBo«ton8pa,iny«Ile7of Wluuf^ 7 miles off. 



" Taking then my own observations, so far as I think them worthy of credit, 
the lowest dew-point I have observed was on December 4th, 1879, at 9 p.m., viz. 
— 2*''4. Next comes Christmas Day, 18$0, when it was --0°*7 at 9 a.m. and — 0°-2 
at 3 p.m., having been — 0^*3 at 3 p.m. on the 24th. Next we have January 17th, 
1881. at 9 a.m. + 0^*3, the previon^ 9 a.m. showing -f- 0^*6. These were days on 
which very low temperatures were possible in suitable localities, and, as a matter 
of fact, were actually registered, although where I was the minimum was not 
below + 12° on the night of December 4th, 1879, + 1 P on Christmas Day, 1860, 
and -I- 9° on January 16th, 1881. On the other hand, at 9 p.m. previous to the 
extreme frost of January 26th, 1881, the dew-point was as hig^ as 6^9, and thus, 
although the thermometer fell to —-3° here and — 13° in the yaUey close by, yet 
as the air was saturated and rime deposited on trees even here, Uie fog or frost- 
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haze over the plains wu too deniie to allow even an equal extreme of cold to b« 
eenerally eiperienced there. May not the iteadinesa of the ver; low dew-point 
for at least 30 hours in December 1860, poiat to that as the frost which was tlie 
severest generally in low-lying places, thongh, on December 4tli, 1879, there wu 
a posBibili^ of a yet lower temperature in some places f In all other respects 
the frost of 1860, being very severe only for one night, cannot be compared with 
those recentiv experienced. 

" I ahonld have liked to digcuss the observations made by Colonel Ward, in 
December 1879 and Jannary IBBO, at Rossini^res, but I nave no means of 
working out dew points of Vy to 20° below aero. One cannot be surprised that 
the thermometer which, at my soggeation, he placed in a hollow place where cold 
air wonld be retained, as water is retained in heavy rains, (^ feet above ground 
and protected from radiation), registered — 37°, and that the average minimum 
for a week was — 25° ! I give, however, his figures at the foot of the preceding 
Table which I have drawn up. 

"I have assumed the correctness of Olaisher'a Tables. I could make nothing 
of M. August's formula. Could not the Society instmct Hr. Marriott to follow 
up bis excelleot Paper on the use of the Wet-Bulb Thermometer with a thorough 
examination of the numerous splendid observations which I believe Colonel Wsjrd 
has taken, by which Mason's hygrometer could be compared with Regnanlt's, and 
Daniell's dew-point instrumenta, as well as with a Hair hygrometer for relative 
humidity? I have never used Mr. Dines's ingenions instrument, but even if 
available for low temperatures I should fear that the adhesion of air to its large 
flat surface will make the deposit of dew imperceptible, especially when the 
amount of vapour in the air is very small, till a point consideraiily below the dew- 
point is reached." 

The Pkesident {Mr. Symons) gave a verbal atcount of the snowstorms 
of January 17th to the Slst, when 12 inches fell over most of the South of 
England and upwards of 2 feet in the Isle of Wight and parts of Hampdiire 
and Wiltshire, 

Hr. Bakcr said that he was somewhat sceptical as to such low readings as 
— 16° and — Wf, and thought that they should be received with caution, u he had 
known well-made thermometers be as much as 5° or 6° wrong at the lower parts 
of the scale. 

Mr. 0. Hardino suggested that for purposes of comparison a table might be 

fiven showing the number of days on which the mean temperature was below 
2° with the average for the period, also the average of, say, the five coldest 
consecutive days^ and the temperature of the coldest day. Such a Table formed 
from the (ilreenwich observations from 1813-1881, dealing wiUi the frosts in which 
the dailv mean temperature was below 32° on more than ten consecutive days, 
shows tnat, considering both intensity and duration, no frost since 1838 can be 
■aid to equal that dealt with by Mr. Harriott in the present paper. The following 
Table, dnm np Cnm the Greenwich obserVBtiona, may be interesUng : — 
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He $ho drew attention to the fact that the winds over the North Atlantic 
daring January this year were easterly, whereas they are generally south-westerly 
daring that month, 

Mr. R08TBON said that the latest period of severe weather which he could find 
to compare with this one was in Febroary 1855, which was known as the Crimean 
Winter. He had noticed that generally there were periods of cold in great 
frosts with a thaw at the end ox about 15 days, and uterwards a recurrence of 
the cold weather. This was not a feature of the late frost, which, when the thaw 
came, departed once and for alL 

Mr. Scott observed that the only day which he could remember as being in 
any wav like January 18th was February 14th, 1870. 

Mr. Stracham said that the thermometer at Blackadder should be verified at 
the mdting-point of mercury. He remembered that it recorded — 23° in De- 
cember 1879, and that it was stated that the thermometer had been tested at the 
melting-point of ice. This was no assuraaoe of accuracy at a low point of the 
scale, where the error might be very large. 

Mr. Grbaybs said that he well remembered the severity of the winter of 1838. 
Death occurred to many persons, and passengers were fi-ozen on the tops of 
coaches. When laying water pipes in Lmcolnsnire daring that season, he found 
that the frost had penetrated the ground of the street to we depth of 2 feet, so 
that work had to be suspended, it being useless to attempt excavation. He had 
never known a plain turnpike road frozen to a similar depth. 

Mr. Whipple said that at Kew some of the snow which fell on January 18th 
was still lying in a ditch not far from the Observatory. 

The Pbbsidknt (Mr. Symons) said that the thermometer at Blackadder was a 
Siz*s, and he had no doubt that at such a temperature as — ^22^ it might be 5® or 
6^ out, but it must be borne in mind . that the very best minimum thermometers 
are liable to as great an error, owing to the evi^ration of spirit to the top of 
the tube. He believed that Hdb liabuity to yield erroneously low readings was 
greater with Butherford's thermometers than with Siz's. 



PROCEEDINGS AT THE MEETINGS OF THE SOCIETY. 

January 19th, 1881. 

Annual Gtoeral Meeting. 

Gborgb Jambb Stmons, F.R.S., President, in the Chair. 

Mr. J. W. Pegos and Mr. H. S. Wallib were appointed Scrutineers of the 
Ballot for Officers and CoundL 

Dr. Tbipb read the Report of Council and the Rnancial Statement for the 
past year. (p. 98.) 

It was proposed hj the Pbbsidbnt, seconded by Dr. Tripe, and resolved : — 
" TiuA the Bieport of the CouncU be received and adopted, and printed in the 
Society's JonmaL" 

It was proposed by Mr. Soott, seconded by Mr. Brbwin, and resolved : — 
^ That the best thanu of the Meteorological Society be communicated to the 
Council of the Institution of Civil BSngineers for having granted the Society free 
permission to hold its Meetings in the rooms of the Institution.** 



It was proposed by Mr. Eaton, seconded by the Rev. T. A. Preston, and 
resolved : — ^* That the thanks of the Society be ^ven to the Officers and other 
Members of the Council for their services during fiie year.** 

It was proposed by Mr. Bicknell, seconded by Mr. Mellish, and resolved: — 
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'* That the thanks of the Society be given to the Standing Committees and to 
the Auditors, and that the Committees be requested to continue their duties till 
the next Council Meeting.** 

The President then delirered Ua Addr«Mk (p. G6.) 

It was proposed by Mr. Latham, seconded by Mr. Field, and resolyed: — 
** That the thanks of the Society be given to the Presideut fi>r his Address, and 
that he be requested to allow it to oe printed in the Quarterly Journal of the 
Society.** 

The Scrutineers r^orted tiia x^esolt of the Ballot, and de<dared tha f<^owing 
gentlequen to be th^ Offio^ra and Cooneil for the enduing year :•— 

Pzwfdaai 
George Jambs Symons, F.R.S. 

Tio0-Pi68identa. 

Edward Ernest Dtmond. 

William Ellis, F.R1A.S. 

Joseph Hbhrt Gilbert, Ph.D.. F.H.S^ F.CS. 

Charles Greaves, M.Inst C.E.,' F.G.S. 

TreaBorer. 
Hbnrt Pbrioal, F.R.A.8. 

^FniBteBB. 
Sir ANTOffio Bradt, F.G.S. 
Stbphsn William StLVtoR, P.R.G.S. 

Secretaries. 
Robert Henry Scott, M.A., F.R.S., F.G.S. 
John William Tripb, M.D., M.R.C.PJ1. 

Foreign. Beoretary. 
John Knox Lauqhton, M.A., F.R.Ais., F.RG.S. 

Edmund Douglas Archibald, IfjL 

Arthur Brewin, FiR.A.Si 

HBt^RY Storks £at9n.M.A. 

Rogers Fibld, B.A., M.In8t.C.£. 

Frederic Gaster^. >.jL j. • ' • ^ 

Baldwin Latham, U.Inst.C.£.,l^.GfS. 
Robert John Lbcky, F.R.A.S. 
, Edward Ma^ey. ; ,. , 

Hon. ^^RANcis Albert kollo Russell, M.A. . 
Richard Strachan. 

George Mathews ; Whipple, B.Sc, F.R. AS. 
Charlbs Th£Oi^E!'VV^i^«uam^, |<X,V.D^r,R.C.P< .. 



; I^^aiuAHY, 16tb, 188)1. . ' 

Ordinary MeetingV ] 

Gbobgb James Symons, F.R.S^ President, in the Chair. 

Isaac Lowthian Bell, F.I^S., Rounton Grange, Northallerton ; 

Joseph Bbrnays, 96 Newgate Street, E.C. ; 

Alexander Wyntbr Bi^yth, M.R.C.S., Court Housei Marylebone, W. | 
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Jabbz Chubch, M.In8tC.B., F.G.S., 17b Great Gkorge Street, A.W. ; 
Frederic William Cory, M.R.C.S., The Elms, Buckhorst Hill, Essex ; 
Samuel Cutler, Providence Ironworks, Millwall, E. ; 
Thomas L. K. Edqe, Strelley Ilall, Nottingham ; 
Charles Hobslbt, 174 Highbury New Park, N. ; 
William Dillworth Howard, F.I.C, Lord's Meade, Tottenham ; 
Charles Kelly, M.D., Broadwater Road, Worthing ; 
George Linowood, 8 Cambridge Terrace, Southend ; 
WiLUAM MACGEORaE, Wynford Villa, Lessness Heath ; 
Capt. John Pearse Macleae, R.N., H.M.S. * Alert * ; 
Arthur Rigo, 42 Old Broad Street, and 
Henry C. Stephens. F.C.S., Avenue House, Finchley, N., 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read : — 

" Relative Humidity.** By Charles Greaves, M.Inst.C.E., F.G.S., F.M.S. 
(p. 132). 

*' The Frost of January 1881 over the British I^les." By William Marriott, 
F.M.S. (p. 138). 



RECENT PUBLICATIONS. 

Annalsb du Bureau Central MifcT6oRoii00iQus db France, publi^bs 
PAR £. BiASGART, DiRBOTEUR. Add^ 1878, Pftrts 11. Rod IV. Annee 

1879, Parts I. and IV. 4to. 1880. 

Part II. for 1878 contains the daily ohsenrations at 12 stations in France and 10 
in Algeria, and the monthly results for 47 French and 33 Algerian stations. There 
is also a paper of 52 pages, by A. Angdt, entitled ^ H^vue Climatologique mensuel 
pour la France et les contr6es voisins pendant I'ann^e 1878.* The Value of tliis 
paper is greatly enhanced by 40 well executed maps showing for each month and 
the year the dutribution of (1) pressure, (2) teinperature, and (3) rainfall over 
the whole of the south-west of Europe. — Part I v.; 1878, contains : — 1. Etude 
sur la distribution relative k la surface au globe, des temperatures et des pressions 
moyennes pendant les mois de Janvier et de iuillet. 2. £tude sur la distribution 
des temperatures moyennes pour la portion au globe comprise entre les latitudes 
de 10° sud et 55*^ nora, et les longitudes de 18° est de Pans et 100° ouest pendant 
lea mois de Janvier et de juillet, par L. Teisserenc de Bort, — Part I., 1879, 
contains accounts of the storms in different parts of France during the year 
1878, by M. Fron, M. Lespiault, M. A. de Pons, and M. Plumandon. Also the 
following memoirs: — 1. Temperatures du sol et de Fair observees au Museum 
^'Histoire naturelle pendant I'annee 1878, par £. et H. Becquerel fll pp.). 2. 
Sur les observations pluviometriques faites dans la Neustrie (plaine ae la France 
septeotrionde) de 1688 k 1870, par V. Raulin (21 pp*). 3. Les phenom^nes 
periodiques de la vegetation d^apr^s les travauz des meteorologistes scandinaves, 
par Ch. Flahault (15 pp.). 4. L*Heiiophotographie appliquee k la prevision du 
temps, par C. V. Zenger ('^6 pp.^. 5. Tables polir calculer les nauteurs au 
moyen des observations barometnques, par A. Angot (23 pp.^. 6. Le Verrier 
meteorologiste, par L. Brault (9 pp.). — rart IV., 1879, contains : — Theorie de 
la circulation atmospherique, par M. de Tastes (18 pp.). Etude de la circulation 
atmospherique sur les continents, par L. Teisserenc de Bort (42 pp.). Nouvelles 
recherches sur le Climat du Senegal, par Dr. A. Borius (31 pp.). 

Annuaire de la Qoci&Tt M^T^oROLOoiQUB DE Feance. 28me Annee. 

1880. 8me Trimestre. 4to. 

Principal^ contents : — J^a climat de la Bretagne, par E. Bouvet (36 pp.). 
— Ck)mpensation des barom^tres aneroTdes, par E. Kenou (2 pp.). — Tables 
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nouvelles pour mesurer lea hauteurs au moyen des observations barom^triques, 
par A. Angot (11 pp.). 

Behm's Gbogbaphisches Jahbbuoh. Vol. YULi. 8yo. 

Contains : — Bericht &ber die Fortschritte der geographischen Meteorologie, 
von Prof. Dr. J. Hann (pp. 146). This is the biennial rStMmi of the progress of 
Meteorology in various parts of the worid for the years 1878 and 187$. 

GnSL BT TeEBB. ReYUB FOPULAIBB D'AbTBONOMIB ET DB MiTtoBOLOGIE. 

February to April 1881. 8vo. 

The chief meteorological articles are : — L*Anrore bor^ale du 31 Janvier 1880 
(7 pp.). — La pluie en Belgique pendant le mois de D^embre 1880, par A. Lan- 




et la m^t^orologie^ par F. Van Rysselberghe (10 pp.). — La question du grisou, 
par A. Lancaster (6 pp.). — De la n6cessit6 de cr6er en Belgique mi, on plusieurs, 
services hydrom6triques, par A. Lancaster (12 pp.). 

Journal and PsocBBDiNas of thb Botal Sogibtt of New South Wales. 
1879. Vol. Xm. 8vo. 

Contains a pi^er on the ' Wentworth ' hurricane, January 10th, 1879 (10 pp.) ; 
and an abstract of the meteorological observatio^is taken at the Sydney Observa- 
tory during 1879 (12 pp.), both by H. C. Russell, B.A. 

Journal of the Botal Aobioultubal Sogibtt of England. Second 
Series. Vol. XVn. PartL No. XXXUL 8vo. 1881. 

Contains : — Remarks on the recent Conference at Vienna on Agricultural and 
Forest Meteorology, by R. H. Scott, F.R.S. (20 po.). — On the Amount and Compo- 
sition of the Rain and Drainaffe-Waters collected at Rothamsted, Parts I. and II. 
By J. B. Lawes, LL.D., F.R.S., J. H. Gilbert, Ph.D., F.R.S., and R. Warrington 
(38 pp.). 

On a Storm Sazling Gxtidb for tub North Atlantic. By Huoh Y. 
Patne, Inspbotor, MBTBOROLoaiGAL Sbryiob, Canada. 8 pp. with two 
Photographs. 8vo. 1881. 

The guide is intended by a simple movement to clearly inform captains of 
vessels, in whatever part of the North Atlantic they ma^ l)e, in what direction a 
storm's centre is situated from the ship, in what airection the storm is moving, 
and in what direction it would be most advisable to sail to get out of dangerous 
proximity to it, or how to make use of it by sailing on its outer edge or in its 
wake. 

Philosophioal Transactions of the Botal Socibtt. Part m. 1880. 4io. 

Contains : — On the Determination of the Constants of the Cup Anemometer 
by Experiments with a Whirling Machine. Part II. By T. R. Robinson, D.D., 
F.R.S. (16 pp.). 

PRocBBDiNas OF THB BoTAL SodBTT OF EDiNBURaH. Sossion 1879*80. 8vo. 
1880. 

Contains : — On the distribution of Temperature under the ice in frozen Lakes, 




Smyth (1 p.). 

Report of thb Foitrth Ookgrbss of thb Sanitart Institute of Great 
Britain, held at Exeter, Sbftbmbbr 1880, being Yolmne 11. of the 
Transactions. Editors : — ^H. 0. Bordett and F. de Chaomont, M;D., 
F.B.S. 8yo. 1880. 

The only meteorological papers read at the Congress were : — Address of the 
President of Section III. on Meteorology and Geology, by Sir Antonio Brady 
(26 pp.).— Some Deficiencies in our Knowledge respecting Health Resorts, by 
G. J. Symons, F.R.S. (8 pp.). 
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Repobt of the Mablbobouoh College Natural History Society for the 
Year ending Christmas 1880. No. 29. 8vo. 1881. 

Contains a paper on Wind and Weather, bj the Rev. G. C. Bell (6 pp.) ; and 
in an appendix are given the daily observations and a summary of the weather, 
with a meteorological chart for the year 1880. 

Sitzxtngsbkriohtb dbr kaiberliohen Akademib der Wissensohaften. 
Band TiXXXTTT. Feb.-Marz Hefte. 1881. 8vo. 

Contains two papers by Dr. J. Hann, viz. (1) Ueber den taglichen Gang 
eini^er meteorologischen Elemente in Wieu (Stadt), (27 pp.) ;, and ^2) Ueber den 
taglichen Gang des Loftdmckes, der Temperatur, der I^euchtigkeit, Bewolkung 
und Windst&rke aaf den Plateaux der Rocky Mountains (20 pp.). 

The SdENTiFio Boll and Magazine of Systematized Notes. Conducted 
by Alexandsr Ramsay, F.G.S. Climate. Vol. I. Part 1. No. 2. 
82 pp. 8yo. 1880. 

Contains an Essav on the connection between Solar Phenomena and Climatic 
Cycles, by Profl E. D. Archibald, and also a Greneral Bibliography of meteorolo- 
gical works arranged chronologically between 1831 and 1854. 

The Weather of 1880 as observed in the Neighbourhood of London, 

AND compared IN ALL RESPEOTS WITH THAT OF AN AVERAGE YEAR. By 

Edward Mawley, F.M.S. With Tables of Daily Observations and a 
Diagram. 68 pp. 8vo. 1881. 

This gives a summary of the weather at Addiscombe. near Croydon^ for each 
month, together with tables of daily observations, whicn are compared with the 
Greenwich averages of 39 years. The year 1880, taken as a whole, may be 
described as having been of average temperature, very wet, and rather dull, with 
a windy and humid atmosphere. 

Zeitschrift dxr Oesterreiohisohen Gesellsohaft fur Meteorologie. 
Bedigirt von Dr. J. Hann. XYI. Pand. February to April, 1881. 
8vo. 

Contains : — Rykatchew fiber den t&glichen Gang des Barometers (12 pp.). — 
Ueber den Ursprung des Mistral, von O. Dersch (5 pp.). — ^Zur Anwendung des 
Princips der Flachen in der Meteorologie, von Dr. A. Snrung (7 pp.). — Die 
verticale Temperaturvertheilung innerhalb barometrischer Maximal-Gebiete zu 
verschiedenen Jahreszeiten, von R. Bill wilier. (6 pp.). — Ueber den taglichen 
Gang der Temperatur cu Hamburg an heiteren Tagen, von 0. Jesse (5 pp.)* — 
Ueber den Zusammenhang zwischen der terrestrischen Strahlenbrechung und 
den meteorologischen Elementen, von H. Hartl (12 pp.). — Ueber mehijahrige 
I'erioden der Witterung, ton Dr. W. Koppen (10 pp.). 
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A CONTBIBUTION TO THE HiSTOBT OF HTaBOMSTBBS* Bj G. J. StMONS, 
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tBead liaroh 16th, 1881.] 

I NBTEB feel sore how far back it is desirable to go in tracing the history of 

Meteorological InBtnmlents or Meteorological Phenomena. I think it was 

lessor Daniell who went back to Plinj, and brought him np as the earliest 

observer of the dew-point. I give the passage, and leave the Fellows to form 

^eir own opinions respecting it : — '' Nee non in oonyiviis mensisqne nostris 

vasa qoibiiB escolentom additnr sndorem repositoriis linqnentia diras tempes- 

^tes pnennntiant." — Nat. Hist. Lib. XVlll. Perhaps, however, I may as 

^ell quote also the somewhat verbose old translation given by Daniell : — 

" Whensoever yon see at any feast the dishes and platters whereon meat is 

sorved np to the board sweat or stand of a dew, and leaving that sweat which 

is resolved from them either upon dresser, cnpboard or table, be assured that 

It is a tokon of terrible tempests approaching.*' 

This was not the only hygrometric efifeot noticed and used as a weather 
sign. I have not had time to look carefully for such cases but may quote 
one from Mizaldus, published in 1554 :* he says : — ** Musicorum instrumen- 
toram subtensae fidiculae ruptim dissilientes, et hostia absque manifesta 
causa, aperiri claudique solit6 contumaoiora, aerem pluvias nobis miscere 
palam nuntiani.*' If that is not an early illustration of the catgut hygro- 
meter, I do not know what is. 

Before eommencing my chronological notes upon the instruments, I 
wish to mention briefly the various names given to what are now in this 

* Mizaldus A. ' Ephemerides Aeris Perpetoae. Sm. 8vo. Lutetiae 1554. 

NBW SSBIKS. — VOL. Vn. L 
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country always known as hygrometers. The earliest name was, I believe, 
Notiometers, from the Greek Nor/c, dampness, and Mirfsov, meagure; but 
Hygrometer, from 'Yyp6g, damp, and MeVpov, measure, has been in use 
more than two hmidred years, haying been first soggested by the celebrated 
mathematician Lambert. Then there is Hygroscope, 'Yypdc, damp and 
Ixoviuf, to look at which, of coarse, implies an indicator of moisture 
which £he instrument is not accurate enough to measure. Lastly, there is 
the abominable word Psychrometer, said to have been applied to the wet- 
bulb thermometer by August in 1881 ; but if August invented the word he 
must have done so at an earlier date, for J. G. Greiner published, at Berlin, 
in 1825, an 8vo pamphlet entitled' Ueber das Psychrometer.' Psyehrometer 
is derived from '¥vxp6q, eoldt and Mirpov, measure; a vexy iqppropriate 
name for a minimum thermometer, but, in my opinion, unsuitable for a 
dry and wet. 

One other prefatory remark. The preparation of this paper came upon 
me partly by surprise, amid such a pressure of work as I have never had 
before. I do not wish to burden the paper with constant repetitions of such 
phrases as ''I believe," *'l think,*' "it seems," and so on. I therefore 
purpose stating throughout, as actual facts, the best information which I have 
been able to obtain ; but as I have had io write very rapidly, and to translate 
from several languages with which I am not familiar, I have merely oaUed 
the paper ** A Contribution to the History of Hygrometers," and shall rqoioe 
as much as any one to see my '* contribution " corrected and worked up by 
some one with leisure, into a perfect history. 

I have, after much consideration, resolved on a merely ehronologicai 
arrangement. Originally I thought of takings && ^ done in several treatises 
on Physics, the classification first suggested by Pouillet, viz. : — 

1. Hygrometers (or Hygroscopes) of absorption. 

2. y, of Condensation, i.e. dew-point instruments. 

8. „ of Evaporation, i.e. djry and wet^bulb thermometers. 

4. Chemical Hygrometers, for determining the amount of vapour by 
analysis. 

But I gave this up when I found that many instraments wore on the 
boundary lines of the classes, and some almost entitled to be in more than 
one ; and also because, by thus dividing the instruments, I was unable to 
trace clearly the progress of the subject at large. 

The only difficulty in the chronological arrangement has arisen frt)m the 
fact that our predecessors wQre not very methodical in recording the dates of 
inventions, and hence, in several cases, the only course has been to assign to 
a pattern of instrument the date of the publication of the first book in w;hich 
I have been able to ^d a mention of it* This again has led to much 
trouble, because it is so rare for authors when qupting i^ work to give its date 
that, in nearly all cases, it has been necessary to consult the original book in 
order to ascertain the date. 

Mersenne, 1644, is sometimes quoted by French writers as the first to use 
a hygroscope, but this is incoirecty I have akeady shown th^t all that be did 
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lOzaldas had done ninety years before, vi2. noticed that the pitch of the 
strings of a violin varied according to the dryness of the air. 

AnonymonSy 1660 f-^This was a dew-point instrument made more than 
two centuries since, by the Members of the Accademia del Cimento, some of 
whose exquisite instruments the Fellows may have seen in the Loan Collection 
at South Kensington in 1876. It consisted of a tripod, carrying a funnel 
shaped glass, into the upper portion of which was fitted a tin cylinder lined with 
cork ; the lower orifice of the glass funnel was closed, but in its side there was 
an outlet pipe. The vessel, both the cork lined cylinder and the conical 
glass into which it fitted, being filled with pounded ice, the surface of the glass 
became very cold, and the vapour condensed on the outside of the glass 
dropped from the point into a divided jar placed below to receive it. The 
observationB were made by noticing the quantity condensed during successive 
minutes. The water resulting from the melting of the ice was kept quite 
separate by means of the tube, and was of course thrown away. 

Hookey B., 1664. — ^Hooke, in his Micro^raphia, says that he had tried to 
make a hygrometer of catgut, but that was not so good as the beard of a 
▼ild oat, and he proceeds to describe and give engravings of a complete oat- 
beard hygrometer. The beard was to be fixed firmly at the base, it was to 
pass tiirough a hole in the centre of a dial, and to ite top was to be fastened 
a light index hand of black paper. As the beard curled or uncurled 
according to varying humidity, the index pointed over the various divisions 
on the dial. 

Hooke concludes by remarking that the beard of the Musk Grass or 
Geranium mo$ehaium is better for the purpose than that of the wild oat. 

I may add that daily observations of one of these hygrometers at Oxford, 
commencing with July 80th, 1666, are printed in full in the General History 
of the Air, by the Hon. Robert Boyle. 

Cisaao, 1670?— Previous to 1670 Cardinal Cusano used a pair of scales, 
one pan containing a dried flake of cotton or of silk, and the other brass 
weights which eounterpoised it when dry ; of course, as the cotton absorbed 
moisture the pan containing it became the heavier. 

ConierSy 1670, utilised the lateral expansion of wood by moisture. He 
provided a frame in which were contained two panels of wood ; they could 
only swell towards the centre, where there was an open space between them ; 
one carried a horizontal rack, the other a toothed wheel with an arrow on 
its axle — as the boards approached, the rack turned the toothed wheel, and 
so the arrow was turned in one direction, and when the boards dried and 
separated, the arrow was turned in the opposite direction. 

Lsna (I), 1670, refers to the oat-beard hygrometer, but prefers to use part 
of a convolvulus stem. He fastened it vertically at the bottom of a little 
tube or vase — around the rim of the vase he placed a divided circle — on the 
top of the convolvulus he put a light figure of a man with a spear, and as 
the stem twisted, the spear pointed to a greater or less degree of moisture. 

Lana (2), 1670, also shows a neat application of the well-known fact that 
ropes become shorter when wet. He had two separate ropes, two upright 
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beams, two wheels, and two bells with hammers to them. The differences 
were that one bell was of a different tone to the other, and that the two ropes 
went round the pollies in opposite ways. The result was that when the ropes 
were shortening a series of strokes was produced on one bell, and when they 
were lengthening the other bell was struck. 

Lana (3), I67O9 substituted in the pan of Ousano's scale, in lieu of cotton 
or silk, salt, calcined saltpetre, and similar substances. 

Foucher, 1672. — Having noticed the variations in the tension of drums, 
Foucher first tried parchment. He took a strip about 6 inches long, fastened 
it at both ends, rested upon it the short arm of a balance and on the long 
one put a quill pen which moved up and down, and so showed on an enlarged 
scale the shrinking of the parchment. 

Afterwards he tried catgut, but rejected it ; and finally adopted a set of 
strips of sheepskin prepared with vinegar and sal ammoniac, attached to each 
other so as to make one long band running over many pullies, and finally 
turning a hand over a graduated dial. 

To about this date are due two items which may as well be disposed of at 
once. The first is why ropes become shorter when wet. It is very obvious 
when one thinks about it, but I have never seen it so clearly explained as in 
Dr. Papa's Italian Book, published in 1681, where he gives an engraving 
showing particles of water entering between the fibres of the rope and 
thereby increasing its circumference, and therefore obviously decreasing its 
length. 

The other digression is a story (very likely a true one, for Fontana was a 
capital hydraulic engineer) respecting the erection for Sixtus Y., of the Obelisk 
(the Cleopatra's Needle of the day) in front of the Cathedral of St. Peter's 
at Rome. Dalenc^ says that the column having been pulled by ropes nearly 
upright, it was found that the capstans could not be wound any further, when 
Fontana, the architect, ordered the whole of the ropes to be thoroughly wetted, 
and thus they became short enough to brinff the column upright. 

Anon (Nuremberg)^ 1681 ? — The members of the experimental Academy 
at Nuremberg added to the pair of scales, used by Cusana and Lana, a 
divided arc in order to read off the amount of increase ; but they divided the 
arc into equal divisions, and as the index does not move through equal arcs 
for equal increments this arrangement cannot be much praised. 

Gould (X)f 1688^ proposed utilising the affinity which exists between 
sulphuric acid and water, as a measure of the amount of vapour present in 
the air. His arrangement merely consisted of a pair of scales, with a cup 
of sulphuric acid in one pan and brass weights in the other. 

Gould (2)^ 1683. — Gould also made a hygrometer with a long violin string, 
which he fixed at one extremity and carried backwards and forwards over a 
series of pulleys, loading the other end with a bullet, and attaching to the last 
pulley an index, which travelled over a graduated arc according as the string 
lengthened or shortened. 

MolyneoZy 1686^ took a piece of whipcord, fastened it at the top, 
loaded it with a weight of 1 lb., attached an index to the bottom and lefk it 
to twist and untwist over a graduated card. 
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Dalence, 1688.— In his Traittez, published in 1688, Dalenc^ describes 
many fonns of notiometers, bnt I have abready shown to whom nearly all 
are dne ; the only one mentioned by him, and which I have not yet traced, 
is, I fanejy dne tp the Hon. Robert Boyle. It is a steelyard, the extremity 
travelling over a graduated arc, and the pan being loaded with a sponge 
partly saturated with a solntion of sal ammoniac. 

Fontana^ 1696. — ^I have two slightly different reports as to what was done 
by this engineer, whom I have already mentioned. La Roasse, in his Grand 
Dietionnaire Universely says that Fontana noticed the increase in the weight of 
a glass of cold water arising from the condensation of vaponr on the ontside. 
Saosanre, in his Hygrometrie, says that he took a polished plate of glass, 
dried it and weighed it, then cooled it to a certain temperature, and weighed 
again, the excess showing the amount of vapour condensed. 

Moflflchenbroeky 1781^ did not invent a hygrometer, but, in his French 
edition of the Experiments of the Accademia del Cimento, he inserts a note 
respecting their observations upon the vapour condensed by their cold funnel, 
that it would produce a current of air towards it, and that, therefore, it 
would have been better to have made the experiment upon a given quantity 
of air shut up in a box. 

To about this date are to be ascribed two patterns, I will not say of 
hygrometers, but of Damp Indicators, one of which is still in use — viz. the 
so-called Dutch ** Weather House '* — ^why called Dutch I do not know, for I 
cannot trace its history ; it was well known in 1785 ; I believe it was not 
known in 1680. It is merely a handy form of catgut hygrometer. 

The other I only know of from our late President, Mr. Greaves, who told me 
that in Brewster's Natural Magic there is a description of a figure of a horse 
so made of wood, that by its alternate expansion and contraction, the horse 
would walk across a room. I have Sir David's book, but have not yet found 
the description — such a thing is, however, evidently mechanically possible. 

Dalibard (l), and Du Hamel, 1737. — In the Memoires de V Academie de 
France for 1744 are notes of experiments made by both Dalibard and 
Du ECamel as to the variation in the weight of blocks of various woods 
dependent upon their hygrometric state, but neither seems to have proposed 
any complete form of instrument. 

Dalibard (2)^ 1744 ? — ^About seven years later Dalibard brought out a rather 
good pattern of catgut hygrometer. It consisted of a brass tube pierced 
with many holes and about 6 inches long. To the bottom of it was attached 
a piece of catgut, and the variations in its twist were shown upon a 
graduated circle at the top. 

Desagnlien, 1744^ .modified the sponge hygrometer, hanging it by a 
cord from a wheel cut fusee- vnse, so that the irregularity in the sensitiveness 
of the sponge might be neutralised. 

Pickering^ 1744. — The sponge hygrometer modified, by cutting the sponge 
in a thin slice so as to expose a large surface. 

Arderon (1)^ 1746.— Another slight modification of the sponge hygro- 
meter. 
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Arderon (2), 174fi. — ^Modification of the rope hygrcmieter. 

Ardenm (8), 1746. — ^An arrangement for observing the variation in the 
length of a rod of wood cut transverBely to the grain. 

Le Boy^ 176L — This conaiBts of a tin vessel containing water, in which a 
thermometer is immersed. The temperatore of the water and eontaining 
vessel is gradually lowered by the introduction of ice, and when it has fallen 
below the dew-point of the adjacent air, a portion of tlie vi^nr will be con- 
densed as dew upon the exterior of the vesseL This is at once recognised 
by the metallic snrfiuie losing its brilliancy. FSrof. Everett makes the fol- 
lowing comments upon this instrument — comments which apply to many 
other patterns : — 

'* We may observe that the deposition of dew does not begin till the point 
of saturation has been passed, and that the indicatioii of the thezmometer is 
consequently somewhat too low. Le Boy prqposed an empirical correction 
of half a degree. There are, however, other defects in the instrument ; the 
use of ice does not afford a speedy and regular diminution of temqperature, 
and it is especially objectionable to place an open vessel containing water in 
the very place where the humidity of the air is to be determined." 

This is said to be quoted from the Mimoire$ de VAeadimis de Fr0n€e for 
1751, but I do not see it mentioned in Le Boy's article. He, however, 
mentions having used a series of wine glasses, pouring very cold water into 
one and of course obtaining a deposit of dew, then emptying it into others 
successively until no dew was d^osited, and then noting the temperature 
— a process adopted as new«by Daniell 61 years afterwards I Saussure, in 
describing the vessel with the thermometer immersed in it, says that it was 
glass, not tin. Le Boy may be regarded as the first who determined the dew- 
point with a view to hygrometrical results, 

Ferguson, 1764.^A modification of the wooden panels used by Coniers 
in 1670. 

Lambert, 1768.— This was a catgut hygrometer made precisely on the 
pattern of Hooke's Oat-beard instrument of 1664. 

Smeaton, 1771.— An arrangement for observing the varying length of a 
cord, with an acljustment for correcting for the gradual loss of sensitivenesB. 

De Luc (1), 1778.'-This was perhaps the earliest hygrometer worthy of the 
name of a scientific instrument. It consisted of an ivory cylinder rather 
more than an inch long and about a quarter of an inch in diameter, dosed 
at one end and at the other fitted on to a thermometer tube. The <^lindef 
and part of the tube being fiUed with mercury, any variation produced, by 
changes in the humidity of the aur, in the size of the cylinder caused a great 
movement in the column of mercury in the bore of the thermometer. 

Buisaart, 1774.— This was similar in general principle to the ivtny 
hygrometer of De Luc, but the tube of a goose quill was used instead of thfl 
ivory. 

Inochodaof^ 1776.— This author, on visiting Kamschatka, found a schistose 
rook having remarkable power of absorbing and yidding up humidity. He 
determined the extremes of his scale by saturating the stones and wei^uiiig 
them, then by making them red-hot and re-weighing them. 
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Colleiiy 1777, ascribes the cooling of a wetted thermometer to evaporation. 
He saySy ** I think we may now conclade that the cold produced is the effect 
q/" evaporation" 

EetSy 1777. — Almost identical with Boissart's quills. 
Sennebier, 1777. — ^A very delicate balance with a glass pan 1^ inch in 
diameter loaded with salts of tartar. 

De^ardinSf 1778-^Merely a modified catgnt hygrometer. 
Odpinean, 1780^ suggested a slightly different mode of nsing goose quills 
i&om that adopted by Buissart and Retz. 

Saussore^ 1780. — Although the literature respecting Saussure*s hair hygro- 

:xneter fBx exceeds a thousand pages, the essential features may be very briefly 

stated: — Saussure found that an ordinary human hair between the two 

extremes of saturated, and of perfectly dry, air varies one forty-second part of 

mts length. He also found that its uniform action in this respect is materially 

impaired if the hair is not thoroughly freed from grease. These general 

;yrinciples having been ascertained, it only remained to discover the best 

"anode of preparing the hair, the best mechanical arrangement for rendering 

^sible the variations of length, and the best means for determining the two 

"fixed points of the scale, the of absolute dryness, and the 100 of saturation. 

TThe arrangement generally adopted by Saussure was, a brass frame with a 

liair about 7 inches long, fastened at one end by an adjustable screw and at 

the other attached to the short arm of a lever, of which the long arm travelled 

over a graduated arc. A counterpoise weight was used to keap equal tension 

mpon the hair, and various contrivances were employed to prevent the hair 

becoming loose or deranged during transport. 

De Lac (2), 1781. — De Luc, after trying many substances, decided that that 
which on the whole seemed to yield the most uniform and satisfactory 
results was a strip of whalebone cut transversely to the fibre. He originally 
used strips about 8 inches long and ^^th of an inch wide, fixed firmly in a 
brass frame at one end, and at the other carried round a small wheel to the 
axle of which a pointer travelling over a divided arc was attached. The 
whalebone was kept in tension by a slight spring. 

Laniiaili 1788. — This was a sheet of paper attached to one arm of a 
balance; as the paper absorbed moisture it is obvious that its weight 
increased. 

Ohixninello (1)^ 1783| proposed the use of a strip of gold beater's skin 
instead of hair in Saussure's hygrometer. 

LoritBy 1788. — ^In the year 1772 Lovitz found, at Dmitriefsk on the banks 
of the Volga, a schistose stone so porous that when saturated it \veighed 
nearly half as much again as when dry. This he, twelve years afterwards, 
proposed should be utilised for hygrometric purposes. There seems to me to 
be some confusion respecting the invention of this form of hygrometer — it 
will be seen to be identical with one already described in 1776 by Inochodzoff. 
BehrebeTy 1788.— This was a proposal to hang a stone called ** hydro- 
phanuB *' on a balance, but nothing is said as to how the extremes of dr3riiess 
and of moisture were to be ascertained, or how the scale was to be laid off. 
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Chiminello (2), 1784.— This was a slight and injudicious modification of 
Saussure^s hair hygrometer, more easy to read, hat inaccurate, because the 
tension upon the hair was rendered unequal. 

Huth| 1784, proposed to utilise the skin of a frog. 

Baptista (1), 1786.— J. Baptista, who was a Capuchin Friar at St. 
Martin's at Yicenza, proposed an instrupient compounded of that of 
Chiminello, viz. gold befiter'f skii), apd which he attached to the periphery 
of a wbe^l carrying a long ind^x. The weight of this iiide^ supplied the 
pecessary tension. This was evidently a bad plan, as the leverage would 
vary according to the position of the hand. 

Baptista i2), 1786.— The same mechanical arrangeinent as that just 
described, but worked by a hair, 

S|jerkander| 1786. — This can hardly be called even a hygroscope, still less 
a hygrometer. Bjerkander advised that a dried specimen of carlina 
vulgaris should be carefully watched, as it closes in* dry weather and opens 
in wet, 

Chiminello (8), 1785.— Is 1784, the Academia Tbeodoro-Palatina 
offered a premium for the best hygrometer, and awarded it to Chimi- 
nello for one sent in by him, which consisted of a goose quill attached to a 
thermometer-tube. But it was not at all new ; it had been proposed eleven 
years earlier by Buissart, and had been tried by Betz, Copineau, and De Luc 

Be la Oiierrandi 1786) proposed to thoroughly dry some sea-weed, to 
place it in one pan of a pair of scales apd record the vigriation vn the weight, 

De LuQ (8)| 1786| proposed a modification of his whalebone hygrometer, in 
which the strip passed round six wheels, in that way rendering the instru- 
ment circular, and not much larger than a watch- 

Gazalety 1786, proposed to use a single fibre of unspun silk, very much 
in the same way as Saussure had used hairt 

Pe Luc (4)| 1788| brought out another pattern for very accurate observa* 
tionis, in which the end of the whalebone was attached to a vernier* 

BichenSj 1789| proposed a modification of Saussnre*s hair hygrometer, 
using eight hairs instead of one, but as they were all attached to one bar, it 
would seem that th^ indication must always have been thftt of the shortest 
individual hair, the others remaining slack, 

Coventry (1), 1790? attached graduated cards to a length of catgut 
hung vertically ; one card was fixed at one-tenth of the total length from 
the top to the second, which was at the base and just above the tension 
weight. A vertical catgut nm down the boardi from which the line was 
suspended and acted as a ^ero line, 

Coventry (2)| 1790?— A specimen of this instrument, made by Qeorge 
Adanis (about 1790 ?), is still preserved by the authorities of King's College) 
and belongs to the Museum of George UJ. It consists of a numbear of disca 
of thin paper (perhaps once saturated with salt) on a thread attached to th^ 
short end of a lever, the long end of which points to a higher or lower division 
on the scale, accordingly as the weight of the paper (by absorbing moistoro 
fronx the air) increases or decreases. 



BTMONB — ^A OONTBIBnnON TO THE HISTOBY OF HTGBOMETEBS. 169 

Poliiifly 1790? used a hempen cord. 

BabelliOj 1790 ? used swan's quills instead of those of geese, as employed 
hj Bnissart and others. 

Manili 1790* — This was a soggestion rather than an instroment. Mann 
having noticed that the nomher of revolutions of a cylinder electrical machine 
requisite to ohtain a spark varied with the humidity of the air, suggested 
that it was possible by having the machine always turned at a uniform 
velodty and by counting the revolutions, to determine the amount of vapour 
present in the air. 

Ydlta^ 1790.— This was slso a suggestion for utilising electrical values. 
It was proposed to charge an electrometer up to a certain number of degrees, 
and to notice how long It was before the air carried off the whole charge. 

HnttODf 1792, used a moistened bulb thermometer in order to ascertain 
the humidity of the air. 

BarbOBa, 1797.~The principle of the old Oat-beard hygrometer, but that 
of the Oeramum motchatum used instead. That is to say, he brought out as 
new what Hooke had used 188 years previously. 

Hochheimeri 1797.— This was similar to Inochodzoff*s and Liidicke's 
atone hygrom^er in general form, but he used a slab of ground glass about 
10 inches by 7 inches ; the extremes were found by dipping in water, draining 
and weighing, then by drying in hot ashes and re- weighing. This also much 
resembles one of Le Boy's methods. 

Lodioke (1), 1799, proposed that instead of Saussure's arrangement, 
whereby the hair pulls directly at the short end of a lever, working in a 
bearing, all friction should be avoided by making it pull upon one side of a 
balance supported only by two fibres of silk. Excessively delicate as this 
arrangement was, it would be impracticable to move the instrument about, 
and without extreme care in construction it would put a variable tension 
upon the hair. 

liUdieke (2), 1799, proposed that the indications of Lovitz's slate 
hygrometer should be obtained by suspension from a frictionless balance, 
such as he had suggested should be applied to Saussure's hair hygrometer. 

Leslie^ 1799. — This is an application of Prof. Leslie's differential thermo- 
meter. A glass tube, bent siphon fashion, is fixed with the bend downwards, 
each upper extremity terminates in a hollow bulb. The tube contains rather 
more than enough coloured sulphuric acid to fill the whole of one leg. But 
one of the bulbs is to be of blue glass, the other is to be covered with wet 
muslin, like a wet-bulb thermometer; the result of the cooling thereby pro- 
duced is to cause the air in that bulb to contract, and the liquid to rise in the 
Tortioal tube, of which it is the terminal. Hence the readings indicate the 
rate of evaporation, 

Monnier, 1800 ?— -This was the application of the same principle to the 
bftir hygrometer of Sanssure as the modification of his whalebone hygrometer 
imggested by De Luc in 1786. Monnier suggested that the hair should be 
fastened at one end and pass over four pulleys, three forming the angles of 
an equilateral triangle, and the other in the centre and carrying the index- 
needle. This made the instrument both small and portable. 



I 
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SeiferheldioBy 1800.— Very similar to De Lac's whalebone hygrometer, but 
the active agent was a strip cut longitadinally from a goose quill. 

Forsteri B.M., 1801. — Oat-beard hygrometer, with the beard horizontal and 
made to wind up a pea at the end of a dilk thread : which I should describe 
as Hooke's hygrometer spoiled. 

Daltoiiy 1808.— This can hardly be called a hygrometer, but it is ri^t 
under this date to mention that Dalton in this year determined the dew-point 
by taking a cylindrical glass vessel, filling it with cold water, and repeatedly 
wiping the outside dry until water ceased to be deposited upon it, and then 
noticing the temperature of the water contained in it. 

Boeokmaimy 180S«— We have seen that Gullen, in 1777, ascribed the 
cooling of a wetted thermometer to evaporation. Boeckmann went further, 
and in 1802 (about seven years before Dr. Mason, to tdiom so many people 
ascribe the dry and wet-bulb hygrometer ; seven years, I say, before Mason 
was bom) Boeckmann was making, at Carslruhe, two observations each day 
of Leshe's hygrometer for comparison with the readings of a dry-bulb ther- 
mometer and one surrounded by gold beater's skin and dipped in water. 
That there may be no further doubt upon the subject, I give the words as 
they stand in August's Ueber dis ForUchnJtU der Hygrometrie, published in 
ISdO,-** which was itself six years before Mason *8 paper appeared, — and also 
a rough translation : — 

*< Die Mhesten Psychrometer-Beobachtnngen sind in Oazlsmhe vom Prof. 
Boeckmann, im Sommer 1802, zwei Tage hindurch zur ControUe des damals 
neuen Leslie' schen Hygrometers angestellt worden. Der Beobachter hatte 
die Eugel des einen Thermometers mit Goldschlagerh&utchen umgeben und 
in Wasser eingetaucht. Unter den wenigen Beobachtungen, welehe Boeck- 
mann in dieser Art anstellte, findet sich eine recht interessante. Am 27 
Juli 2^ Uhr Nachmittags beobachteter zwischen dem trockenen und feuchten 
Thermometer eine Differenz 2P-6 — 18°-7 = 7''-8 R." 

'' The earliest psychrometer observations were made at Carisruhe, by Prof. 
Boeckmann, in the summer of 1802, for two days' successively for comparison 
with the then newly erected Leslie hygrometer. The observer had the bulb 
of one thermometer surrounded with gold beater's skin, and dipped it in 
water. Among the few observations which Boeckmann made on this system 
there is one of much interest. On the 27th of July, at 2.15 p.m., the 
readings were, dry-bulb 80°-4, wet-bulb 62^-8, difference 17*^*6 Fahr.** 

Ludicke (8)9 1808.— This is a pattern of dry and wet-bulb which I do not 
quite understand. There were two thermometer tubes — one had a bulb 
spherical, as usual — ^the other had a double hemispherical or cup shaped bulb 
at the end of a curved tube, and it was attached to a sliding scale, 00 that the 
hollow cup, which was filled with water, could be brought up to fit the other 
bulb. 

Perrieoty 1802.— An improvement upon Ohiminello's goose quill hygro- 
meters, so far as relates to the fixing of the zero of absolute dryness. 

I.B.L (in Nieholson'fl Journal), 1804.— A correspondent, writing fixm 
Edinburgh with the initials I.B.I., suggested that the variation in the weigbt 
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of a qoantity of oxide of cobalt, popularly known as " Royal Smalts/* would 
be a aflefal measure of the hygrometaic state of the air. 

BeneliiiBy 1808, encased the bulb of a thermometer in polished steel, and 
having cooled it, noticed at what temperature dew ceased to be deposited 
upon it. 

CoilTenuiiiiBy 1808.— The last cord hygrometer which need be mentioned, 
and, rather curioasly, it was designed to effect in a different manner precisely 
the same olgect as Lana's in 1670, viz. to strike bells of different tones 
according as it lengthened or shortened. 

CkLyUm de Morveau, 1808. — ^This was a repetition of Gould's arrangement 
proposed 128 years prcTiously, viz. the variation in the weight of a cup fidl 
of sulphuric add, but Guyton de Morveau tried also chloride of calcium. 

Qcnkghf 1809. — ^The most delicate and accurate of all the forms of wood 
hygrometer. It consisted of a metal frame of which three sides were straight 
and the angles right angles — the inclination of the fourth side is to be •deter- 
mined as follows. Take a rod of wood, cut across Ihe grain, about 5 inches 
long and a quarter of an inch thick, saturate it and mark its extreme length 
on one of the two sides of the frame ; then dry the wood by exposure to 
nnslacked lime and lay off its length on the other side-- join this point to the 
terminal when saturated. This will produce a frame gradually diminishing 
in length from its base to its top— -mark 100 at the base, at the top, and 
divide the intervening space equally. Then at any time by applying the rod 
to the frame, and seeing what part its length fits into, the value opposite 
would give the degree of humidity. 

Van Monty 1809.— This was the first application of sulphuric acid to a 
thermometer. Van Mons moistened the bulb of a thermometer with sulphuric 
acid, and noticed how much it was thereby heated — but he seems to have 
experienced much difficulty in obtaining add of uniform specific gravity. 

Kater, 1809. — The active agent in this hygrometer is a twisted filament of 
the Indian grass (Andropogon contortum). It was graduated from to 1000, 
being laid off when the instrument was immersed in nnslacked lime, and 
1000 when saturated with moisture. A specimen of this instrument is still 
in existence, being among the collection belonging to the Royal Society. 

Soldlier, 1809.— This is believed to be the first employment of sulphuric 
ether, and Boldner the first observer who noted both the temperature at which 
dew was formed and at which it disappeared. The instrument seems to have 
consisted of a large thermometer with a flat disc-like bulb, one side of black 
glass, the other was to be wetted with ether, and the temperature was to be 
read both when dew was first seen and when it vanished. 

Dailiell (1), 1812, used half-a-dozen ^^ses, just as Le Roy had done 61 
years before. 

Leslie (8), 1818.-^Thi8 was almost identical with De Luc*s ivory cylinder 
hygrometer of 1778, the only difference being that Leslie used an elongated 
spheroid, about 1^ inch long, instead of a cylinder. 

Bnrrhard, 1816.— The piece of sponge on a balance— quite 150 years after 
ite first use. 
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Wilson, 1816.— Similar to De Luc's of 1778, but instead of the ivory 
cylinder, a rat's bladder was to be used. This grand idea was patented. 

R. OCordon] of S:[mbun]8, 1817.— A writer in Blackwood's Magazine, 
whose initials and residence agree with that of one of the best observers of 
the day, Mr. B. Gordon, of Einfanns, after describing LesUe's hygrometer, 
says, ** I took two thermometers as nearly alike as possible, suspended them 
about 2 inches apart, covered one with blue silk and with filaments of floes 
silk leading to an adjacent water vessel, but I left the other bulb naked." 
This was 19 years before Mason announced his hygrometer. 

But there is another droll thing connected with this article, it oontains the 
suggestion of having the bulbs of the thermometers of rou^ened or ground 
glass, which Mr. Marriott bethought him of as a novelty some 4 years ago. 
Lampadius, 1817. — This consisted in a very delicate pair of scales, with 
the dried salts of a mineral spring in Thuringia in one g^ass pan, and brass 
weights in the other. 

Mayer, 1818 ?— This writer says that he was very eager — ukr hegien^ — to 
make a hygrometer out of the thin skin on the inside of an egg shelL This 
is seriously reported in Gilbert's Annalen* 

Kummer, 1818? proposed that the point of extreme dryness in goose 
quill hygrometers should be determined by exposure to sulphuric acid. 

Orotthufl, 1818. — ^This was a suggestion, but not, as far as I am aware, 
very systematically carried out. Grotthus was the first investigator of what 
at the time was called '* anthrazionic acid," which in its dried form becomes 
the crystallised potassie sulphocyanids of modem chemists. As it possessed 
remarkable deliquescent properties, he suggested that it might be used for 
hygrometric purposes. 

Adie (1), 1819. — ^Internal membrane of the Arundo PJ^agmUes used like the 
rat's bladders. Also by using a strip acting against a lever, and so obtaining 
indication on a graduated circle. 

Livingston, 1819. — This was only Gould's sulphuric acid hygrometer 
of 1688 re-invented. 

Daniell (2)« 1819.— Prof. Darnell's hygrometer consists of a glass tube twiee 
bent at a right angle, the two parallel portions being of unequal length but 
each ending in a hollow ^bsb sphere. The longer leg contains a small ther- 
mometer, the bulb of which is in the centre of the black glass ball, which 
terminates that leg. The other and shorter leg terminates also in a glass 
ball, which, however, is covered with fine muslin. The tube and balls, before 
hermetical cbsure, are exhausted of air, and a small quantity of very pore 
ether is placed in them. By applying the warm hand to the mnsUn-covered 
ball, and gently tilting the whole instrument, all the ether may be driven into 
the black ball, which will become about one-third full. The mode of obser- 
vation consists in dropping a little ether on to the muslin covering of the 
short bulb ; the cold thus produced condenses the vapour of' the intenuJ 
ether, and promotes evaporation from that contained in the black ball, which 
thereby becomes cooler, and as soon as, by the continuance of this process, 
the exterior of the black glass ball is cooled to the temperature ai the dew* 
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pointy its bright surface will be dimmed ; the internal thermometer is then to 
be read and again a few seconds afterwards, when the dimness disappears ; 
it is assumed that the mean of these two temperature readings is identical 
with that of the black glass on which the dew is deposited. 

The thermometer attached to the pedestal of the instrument is intended to 
give the air temperature at the time of observation. 

Owing to the necessarily small size of the enclosed thermometer it is 
difficult to read accurately small fractions of a degree, and it is, perhaps, 
open to question whether the internal thermometer really is at the same tem- 
perature as the outer glass surface, on which the dew is deposited. 

Daniell (8), ISSO.^This was in many respects a considerably better 
instrument than the first pattern, but curiously enough specimens of it are 
excessively rare ; I have never seen one, and the instrument is almost un- 
known. The chief differences are (1) that the instrument is almost all made 
of thin metal instead of glass ; and (2) that the thermometer is not a little 
one «iclo8ed in one leg of the instrument, but is made with a thick stem 
and a small bulb. The tube is ground down and fixed air-tight through a 
brass cap, which fixes a portion of the tube and the bulb into the metal ball, 
on which ihe dew is to be deposited ; the length of the thermometer is, 
therefore, unlimited, and delicate readings can easily be obtained. 

LandiianvSi 1820.— This was an attempt at recording the extreme varia- 
tions of a 8ausBure*s hair hygrometer during the observer's absence, and was 
also used wiUi a strip of gold beater's skin. It consisted in adding to the 
instrument, as designed by Saussure, toothed wheels and ratchets, so as to 
retain indicators at the extreme points reached. 

AndenOQ, 1880, (?) soaked paper in a weak solution of chloride of lime, 
{hen dried it and suspended it to one arm of a very sensitive balance. 

Dobereiliery 1822.— This instrument contained the germ of both Connell's 
and Begnault's, anticipating each of them by many years. Ether was to be 
placed in a thimble-shaped tube of polished metal, into which vessel also 
passed the bulb of a thermometer, and two small tubes, one open to the air, 
the other connected with a syringe, so that by working it a current of air 
could be forced throng the ether, and any requisite depression of tempera- 
ture could be produced, so that dew would be formed upon the outside of 
the thimble even in the driest air. 

Oreinery 1822, surrounded that part of the bulb of Daniell No. 2 on 
which dew is first deposited with thick gilding. 

Koerner, 1822.— This was a thermometer with the lower part of the stem 
curved into a semicircle and ending in a hemispherical and slightly cup- 
shaped bulb, in the hollow of which a fragment of cotton wool was placed, 
and ether dropped upon it until dew was deposited on the sunrounding 
porticms of the thermometer-bulb. 

BlaekaddeTi 1822.— A terribly complex apparatus, but really resulting in 
a sort of recording dry and wet-bulb. I do not know that one was ever 
used. 

EMtaeTi 1824.— Sulphuric acid in a balance once more — ^first used in 
1688. 
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Schoen, 1824.— This is hardly worth mention, hut some one may have 
heard of Schoen^s hygrometer and may think this list imperfect if it be not 
mentioned. Schoen said that the seed vessels of a Pelargonium would make 
a good hygrometer, but he did not say how they were to be used. 

Babinet| 1825. — This was an immense improvement upon Saossure's hair 
hygrometer, for all friction was abohshed. A pierced tube of brass was 
mounted on a pedestal ; to the upper part were separately attached three 
hairs, each loaded with a small weight at the bottom ; these weights were of 
course raised and lowered according to the length of the hairs. Behind the 
weights there were divided scales, and in front there was a micromeifflr to 
read off the indications with extreme precision. The point for extreme 
dryness was ascertained by putting concentrated sulphuric acid in the base 
of the instrument and then closing it by adding an outer sheath ; the extreme 
of humidity was obtained by the same arrangement, only using water instead 
of sulphuric acid. 

De la Eive^ 1825.— Van Mons in 1809 made experiments as to the rise of 
temperature produced by wetting a thermometer-bulb with sulphuric acid. 
De la Rive repeated the experiments, but seems to have abandoned them, 
chiefly because the results did not accord with the indications of a Saossure's 
hair hygrometer. 

Jones, 1826.— This is an ordinary thermometer, supported on a brass 
pedestal by a hinge ; it has a black glass bulb, surrounded by muslin, so as 
to allow of its being cooled by ether being poured upon it, and, evidently, 
when the evaporation of the ether has cooled the bulb to the temperature of 
the dew-point, the dullness deposited on the black glass will show it, and the 
thermometer scale will give the temperature. This is almost identioal with 
Eoemer's, but the bulb of Jones's thermometer was much larger than 
that of Eoemer's* 

Prinsepi 1827. — This was in general appearance very much the same as 
Chiminello*s modification (in 1784) of Saussure's hygrometer, bat it differed 
in principle, as Prinsep proposed to use two hairs, one cleansed from grease 
and one not so treated. 

Cnmmingy ISSS,— This is almost identical with Dobereinw's, the main 
difference being that a pair of bellows is substituted for a syringe, and that 
the current of air is sent direct through a saturated sponge on to the bulb of 
the thermometer. 

Bohnenberger^ 1828«— This was a very simple form of dew-pcunt thermo- 
meter. It merely consisted of a thermometer, of which the bulb was covered 
with muslin, and of a short glass tube just large enough to freely admit the 
bulb. Ether was to be poured in above the bulb, and the temperature was 
to be read off when dew appeared. Even if a few drops passed the bulb no 
harm would result. 

Adie (2)| 1826 ? — ^Thermometer with delicate bulb inside an exterior ball of 
glass, part of outer bulb covered with muslin and wetted with ether, and part 
not. Dew observed on uncovered part and temperature then read off; 
interval between thermometer and outside bulb filled with mercury. To be 
shaken when observed. 
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Adie (8), 1829. — This was a thermometer with a rather large hnlh of black 
^lass ; the i^per half of the bulb was covered with mnslin and to be wetted 
wi^ ether, and the deposition of dew was to be noted on the lower half. 

Hayefly 18S9. — The cylindrical bulb of a thermometer projects below its 
scale, and goes into the middle of a brass cylinder whose diameter is about 
twice that of the thermometer-bulb. This cylinder is closed at the bottom, 
and at the top screws on air-tight to the scale of the thermometer ; round 
the middle of the cylinder is muslin, and round the bottom a ring of 
platinum. To make an observation, nearly fill the tube with alcohol, and 
screw on to the thermometer, hold slant¥nse, wet the muslin with ether, and 
observe the temperature of dew arriving and departing. 

Bnmner, 1830, first introduced the Chemical hygrometer for the quanti- 
tative meaBuremant of the amount of water contained in a given volume of 
atmosphere. He took a tube about 11 inches long and half an inch in 
diameter, filled it with dried asbestos, then added 50 or 60 drops of sulphuric 
acid, and having weighed the tube, drew through it, by means of an aspirator, 
half a cubic foot of air, and then re-weighed it. 

Poilillet^l88S.— Prof. Pouillet, in his Siemens ds Phyrique (T. IV. p. 788), 
describes the following arrangement, which, although he does not specifically 
claim it as his own, always goes by his name : — ^A very delicate thermometer is 
fixed bulb uppermoet against a slab of ivory, the ivory itself being firmly 
fastened on a little pedestal, and forming the support of the parts hereafter 
to be described. Attached to the upper part of the ivory scale, and at such 
a height that its lowest part is level with the lowest part of the thermometer 
bulb, is a small, very thin, cylindrical cup, made of highly polished sheet 
gold. The onp is 1^ inch in diameter, and not quite ^ inch deep ; in fact, 
its depth must be about a tenth of an inch greater than the diameter of the 
bolb of the thermometer, round the stem of which it is firmly fixed. In 
order to use the instrument sulphuric ether is poured into the cup, where it 
n^pidly evaporates, the temperature falls, and the observer watches the indi- 
cation of the thermometer, and also the brightness of the rim of the cup, and 
when the latter becomes dinuned by the deposit of dew the thermometer 
indicates the dew-point temperature. 

OoiulAll (I9) 1886.— A water-bottle-shaped vessel of thin brass about 1^ inch 
in diameter, also athermometer with cork collar cut to fit neck of bottle. Mix 
together equal parts of nitre and sal ammoniac, and keep well stoppered. 
Provide also two tubes, one to hold 40 grains of the mixed salts ; the other, 
{ ounce of water ; put in salts, then the water gently ; then cork and agitate 
till dew appears. 

MaaODf 1886.— A bng article by J. A. Mason, entitled '* On a New 
Hygrometer," appeared in the Records of Chneral Science for July, 1886, 
together with an engraving of the instrument. The writer ignores all pre- 
vious USQ of it, but it was in all its essential features identical with the 
arrangement of dry and wet-bulb engraved by August in 1880, and nearly 
so with Boeckmann, 1802, and Gordon, 1817, while the principle may be 
traced back to Hntton in 1792, and slighUy to Cullen, 1777. The only 
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thing which Mason did was to arrange a compact form of dry and wet for 
travelling purposes. He is alone in having covered both the btdbs with 
white Persian silk, one being further provided with floss silk leading into 
the water vessel. 

BachOi 1840. — When it is required to determine the dew-point frequently 
at short intervals, the following appaoratus, invented by Professor Bache, is 
very convenient. A small metallic box is filled with a mixture pf salt and 
snow, by which means its temperature is reduced to about zero. From the 
side of the box projects a polished metaUie bar, having on its upper side a 
groove, containing mercury, in which is immersed the bulb of a thermometer, 
which is suspended from a support, so that the thermometer is movable 
along the groove. One end of the bar has a very low temperature, while the 
other is but little below that of the surrounding air. That portion of the 
bar whose temperature is below Uie dew-point will be covered with moisture, 
while the other part will be dry, and the two portions will be separated by a 
well-defined bounding line. By placing the bulb of the thermometer oppo- 
site to this line, we may immediately determine the temperature of the dew- 
point. When only an occasional observation of the dew-point is desired, 
this instrument is inconvenient, because it requires oonsiderable time to pre- 
pare it for experiment. 

Savaiy, 1840 ?— Metallic thermometer in thin platinum box — ^with slit in 
side and a little gutter above in which ether is to be poured ; the index of the 
thermometer is below, and has to be read off after dew is seen to be deposited 
on that part of the thermometer which is left open. 

Bes^anltv 1845.— This consists of two very delicate thermometers, the 
bulbs of which pass through collars nearly to the bottom of two thin and 
highly polished silver cylinders. From near the bottom of these cjiinders 
two tubes, which subsequently unite, pass to an aspirator. One of the silver 
cylinders has to be supplied with sufficient ether (Professor Everett says thai 
alcohol will do) to completely immerse the bulb of the thermometer* The 
aspirator being filled with water and the tap at its base turned, air is drawn 
past the thermometer bulbs and through the two cylinders; in passing, 
however, through the one partly filled with ether, rapidevaporation is produeed, 
the temperature falls, and when the cylinder is dimmed by the deposition of 
dew, that thermometer shows the dew-point temperature, and the other one 
that of the air. 

A smaller and cheaper form is sometimes made, in which the air tempera- 
ture is taken from an. ordinary thermometer— K)ne thermometer and eylinder 
being alone employed, and a suction pipe substituted for the aspirator. 

Dollond/ 1846.— This was mereLj an application of the variation bk the 
length of a rod of mahogany cut across the grain, as the motive power of 
the hygrometrical part of DoUond's Atmospheric Beoorder. 

Haeghens, 1848^ improved upon the chemical hygrometer, using a larger 
aspiratot than Brunner, and employing U tubes for holding the absorbing 
medium, viz. pumice stone and concentrated sulphuric acid. 

BonaldSi 1851.— This was a modified form of Begnanlt with one thermo- 
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meter and an aspirator, and a telescope for observing the deposition of dew 
apon the silyer cylinder, it was pat up at the Kew Observatory. 

Andrews^ 1851. — ^This was a proposal made with the object of rendering 
the chemical mode of determining the amount of vapour practicable to those 
not accustomed to chemical research. Dr. Andrews rejects both sulphuric 
acid and chloride of calcium, and proposes a U tube filled with dried calcined 
sulphate of lime or gypsum as an absorber ; he attached a small gasometer to 
a Dutch dock in order (o ensure the regularity of the aspiration. And the 
tube was, of course, to be weighed in the usual manner. 

Ocmnell (8)^ 18M.— This was invented by Prof. Connell, of St. Andrews. 
A delicate thermometer has its bulb encased in a spherical vessel of highly 
polished brass or of silver ; this vessel has a short neck closed by a plug 
round the stem of the thermometer, and into this neck the nozzle of a small 
syringe is fixed. The silver bulb being partly filled with etiier, on reducing 
the pressure by means of the syringe the ether evaporates, and so lowers the 
temperature both of the thermometer and of the covering bulb until dew is 
deposited upon it. 

YiYiaa, 1856.— The patterns of hygrometer exhibited by Mr. Vivian at the 
Cheltenham Meeting of the British Association, and also in 1860, at the 
Oxford Meeting, have not to my knowledge been fully described or engraved. 
Their essential feature is, however, the quantitative measurement of the total 
amount of vapour of alcohol precipitated. They show, in short, by the 
length of the column of condensed spirit, what has been the mean difference 
between the dry and wet-bulb thermometers since the previous observation. 

Woodbury^ 187L— This is generally known as the chemical hygrometer — 
called also most inaccurately the chameleon barometer. It consists of paper 
treated with a strong solution of chloride of cobalt, to which is added 
chloride of sodium and gum arable. It is blue when dry but changes 
gradually towards pink with increasing humidity. In England these are 
usually made as discs surrounded by a scale of tints, in France they are 
made as bunches of flowers. 

Dines (X), 1871.— This is essentially a dew-point instrument, and in many 
instances wiQ give the point without the use of ether. In the original pattern 
the plate of glass on which the dew was to be deposited was horizontal, and 
the mode of making an observation was as follows : — 

A little water and ice, or cold water only, is put into a cup, and allowed 
by a tap to flow gently through a small chamber whence it rises through a 
perforated dii^^hragm into the space under a slab. In this space, which is 
eovered water-tight by a thin smooth piece of silver, or of black glass, rests 
the bulb of a sensitive thermometer; the water flowing gently from the 
spout cools the cover and the contained thermometer ; when the tempera- 
ture reaches the dew-point, a decided film of dew will be visible, the 
temperature being shown on the graduated stem of the thermometer, xtie 
tap enables the rate of flow of the water to be regulated with accuracy, and 
the temperature of the water under tiie glass slab to be thereby kept at 
any required point. 

KBW SBBISS. ~TOL. vn. K 
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Sire, 1872. ~M. Sire, of Besan9on, exhibited at the meeting of the Soeieteg 
Savantes at the Sorbonne, Paris, a form of hair hygrometer in which the 
tension was provided by a spiral watch-spring. 

Whitehonse^ 1872. — ^This was a modification of the arrangement brought 
oat by Van Mons in 1809, and by De La Rive in 1825, for observing the rise 
of temperature of a thermometer wetted with snlphorie acid. 

Baomhaner, 1874.^This was a combination of Bronner's chemical 
hygrometer with the principle of a hydrometer. A U tube is filled with 
pomice stone wetted with snlphorie acid, and, on air being drawn throngh it, 
the absorption of moisture by the acid causes an increase in the weight of 
the tube, which varies with the amount absorbed. 

Negretti and Zambra, 1874.— An arrangement of the dry and wet-bulb 
whereby a perfectly accurate record of the temperature of both thermometers 
can be ensured at any required time, and in the absence of the observer. It 
is an application of the principle of Negretti*s maximum thermometer to 
the dry and wet-bulb hygrometer. 

LowOi 1875.— This instrument is almost beyond my limit, as its only 
novelty consists in a very ingenious mechanical arrangement for obtaining, 
from the readings of the dry and wet-bulb thermometers, with which it is 
furnished, the corresponding dew-point, degree of humidity and grains of 
vapour in a cubic foot of air. 

Buys Balloti 1876, exhibited parts of a chemical balance hygrometer at 
the Loan Collection Exhibition at South Kensington, but I have no details 
of it. 

Oeissler, 1876 ?— This instrument consists of a pillar canrying two thermo- 
meters, one of the usual pattern, and the other of the following intricate form. 
Starting from the top we find firstly an ordinary thermometer tube and its 
scale, then the tube is bent round and a double cylindrical bulb is formed, in 
the interstice of which is the mercury which forms the bulb of the thermo- 
meter; the cylinders are welded into one about half-way up, and thus the 
thermometer bulb is closed, then the cylinder is contracted to a tube, and the 
tube ends in a hollow spherical bulb. Before closing this bulb, a little ether 
is poured through it and the tube into the cup of the inner eyUnder of the 
thermometer bulb. Muslin is tied over the terminal bulb, and then the aetion 
is evidently as follows : — ^Drop ether on the muslin, its evi^KHration will ood 
that bulb, the ether in the thermometer-bulb-eylinder wiH evaporate and also 
cool, thus the temperature of the double cylindrical bulb will cool until dew 
is deposited on its surfieu^e, and then the temperature can be Mad off at once. 
KUnkerfaea, 1876 ?— This is a hair hygrometer, but differs fitom Sauaaoxe's 
and all others, inasmuch as it is the stifihess of the hair which actoalee the 
instrument and not itsvariation in length. Awispof half adoaen hairs, each 
about 2 inches long, is kept rigid at each end, and in the mid^ u di^^itly 
twisted by a spring ; the drier the air the more does the rigidity of the hairs 
stretch the spring, and on the contrary, in damp weather the spring over- 
comes the power of the hairs : this variation is by simple mechanical 
means made to turn a hand upon a graduated dial. The indications of the 
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mstrament are giyen in degrees of relative homiditj, bat redaction discs are 
supplied with the instmment, whence it is said that the dew-point can be 
ascertained. 

Allnardi IS??**— -The essential featares of the instrument are a square 
brass tube, gilt and highly polished, to contain ether (the evaporation of 
which by the passage of a current of air causes cooling and condensation of 
the vapour in the atmosphere upon its exterior) and a thermometer. This 
tube has two small windows which allow the ebullition of the ether to be 
seen. The thermometer passes through the top of, and has its bulb in the 
middle of, the square tube, and is to be read at the instant at which dew is 
seen to be deposited upon the exterior of the tube. The air temperatore is 
shown by an external thermometer. 

A small tube on the right hand passes inside the square tube to near its 
bottom, and a tube on the left hand side only passes into the top. When an 
observation is to be made, ether is poured into the funnel until it rises half- 
way up the window in the square tube. By blowing into the small tube on 
the right hand side the air is forced through the ether in the square tube, 
cold is produced, and dew is deposited upon the bright surface of the tube. 
Precisely the same effect is of course produced by attaching an aspirator to 
the tube on the left hand side. 

We now come to the two new features which distinguish this hygrometer 
from all others yet regularly sold, though each feature has, in some respects, 
been partly anticipated. 

The first specific feature is the deposition of the dew upon a flat surface. 
M. Allnard is, we believe, the first to apply a flat surface to an ether-con- 
densation hygrometer, though Mr. Dines has used it in his cold-water- 
hygrometer for yean. There is no doubt as to the great advantage of the 
change, the deposition is more easily seen than on a round surface, and is 
indeed visible at a distance of 8 or 10 feet. 

Seeondly, the face of the square tube is surrounded by a similar surface, 
which 18 separated from it, and is not cooled. The comparison of these two 
•ui&oes renders it more easy to observe when the tube is dimmed, than it 
would otherwise be. I believe that a duplicate round tube was used for 
thiB purpose with a Begnault's hygrometer at Eew, but with that exception 
the method is, I think, new. 

Those who have often used Daniell*s or Begnault's hygrometers are aware 
thai the readings of the thermometer when the dew is first seen and when it 
disappears rarely agree, and the mean is generally taken. The difference 
between these values may be regarded as the error of the instrument, and 
M. Allnard claims for his, that this difference is extremely small, rarely so 
much as 0P*4 F. 

8ohwaeUidfer» 1878.— Ptof. Schwackhofer considers that the most satis- 
&etory determination of the amount of aqueous vapour suspended in the 
atmoiq^here is that of directly estimating it by analysis by volume, which 
mmj he woriced with a comparatively simple apparatus, kept ready to hand, 
and capable of giving the desired result with accuracy in a few minutes. 
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As to the degree of delicacy required, it may be remarked that as 0*1^ 
(0*089 in.) of vapoar tension represents about 0*018 per cent, of the volume 
of aqueous vapour in the air, the apparatus should indicate with certainty 
the change of one-hundredth per cent, or one-ten-thousandth part in the 
volume of air measured. 

Schwackhofer considers that his instrument may be employed in place of 
ordinary psychrometers for daily observations at meteorological stations, 
since it is always ready for immediate use, and without much calculation 
will give the humidity, the operation occupying about ten minutes or a 
quarter of an hour. 

The principle of the instrument may be briefly stated to be as follows : — 
a volume of air is enclosed in a glass vessel and its temperature accurately 
determined ; it is then forced into a second vessel, where by intimate con- 
tact with concentrated sulphuric acid, it is deprived of all its water. The 
dried air is then again transferred to the first vessel, and the amount which 
it has lost in volume is measured. If the temperature and pressure be the 
same as before drying, a short calculation, based on the quantity determined, 
gives the vapour tension at the time of the experiment. 

In the case of fog, the air is heated slightly before it is passed into the 
apparatus, so that the watery vesicles may be converted into vapour. 

Schwackhofer shows by a small calculation that the acid is not materially 
deteriorated as regards its drying properties by many thousands of operations. 

As, however, the receiver and its divided tube form virtually an air 
thermometer, it becomes of vital importance to maintain the temperature of 
the air as nearly as possible constant during the operation, and to determine 
it with the greatest possible accuracy at least to QP'05 F. With the view of 
maintaining this constancy of temperature, the receiver is surrounded with a 
large jacket apparatus, filled with glycerine. 

Bogeni 1879. — This is a neat form of condensation hygrometer, in which 
no ether is used. Imagine the capital letter T reversed, and bulbs placed at 
the end of all three strokes — that is, one high one in the centre, and two low 
ones, one on each side ; the centre and one of the sides are to be connected 
on one glass tube. The middle bulb is to be open like a vase, and into it is 
to be put a few grains of nitrate of ammonia ; into the low bulb which is in 
connection with this vase^is to be put some water ; both the lower bulbs are 
to be platinised and highly polished; each is to contain a thermometer. 
An india-rubber ball and elastic tube enable the observer to force the water 
from the lower bulb to the vase, where it dissolves some of the salt, and 
becomes sufficiently cool to cause, upon its return into the lower bulb, a 
deposition of dew on the platinised bulb. 

Dines (!Z)$ 1879.— Mr. Dines, having found that there was occa- 
sional difficulty in working his instrument, either firom the absence of water 
sufficiently cold or of ice or snow, designed a smaller and more compact instm- 
miBnt, which can be used either with cold water or with ether. With water, 
the mode of use is identical with that of the original form. When ether is 
to be used, it is to be poured in at the spout, and will then pass into the front 
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r the chamber in contact with the tbennomet«r bulb and behind the thin 
plate. A breathiug lubo, like tbat Bajiplied with tho eimpler form of 
ult'B hygTometor, has, at the end of it furthest from tiio monlhpieco, a 
Eopper pipe which haa been ground to £t tightly bto tbo Bpout. Ou 
3ing placed in poaitioo, and Uie tabe breathed tltrongb, evaporation of 
ber is prodoced and dew is depootei on the glaaa dain 
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Alphabetical 

Inventor. 
Adie, 

Alluard, 

Anderson, 

Andrews, 

Anon., 

Anon., 

Arderon, 

Arderon, 

Arderon, 

Babinet, 

Bache, 

Ballot, 
Baptista, 
Baptista, 
Barbosa, 

Baumhauer, 

Becquerel, M. 

Berzelius, 
Bjerkander, 
Blackadder, 
Boeckhann, 

BOGEN, 

bohnenberger, 
Brunner, 
buissart, 
bunsen, r. g. 



burrhard, 
Cazalet, 



Chiminello, 
Chiminello, 
Chiminello, 

CONIERS, 

Connell, 
Conn ELL, 
conversinius, 
copineau, 
Coventry, 

Coventry, 

CULLEN, W., 



List of Inventors of Hygrometers and Authorities. 

Date. Anthoritj. 

1829. BrewBter's Edinb. Jour, of Sci. New Series. 

No. 1, p. 60. 
1877. Sjmons's Monthly Met. Mag. Vol. XIII., p. 55. 
1820? Edinb. Encyclopaedia— Article Hygrometers. 
1851. British Association Report, 1851. Sections p. 29 
and Silliinan*s Jour. 2nd Series. VoL XII., 

W). 419. 
aller, R., Essayes of Natural Exper. made in 
the Accad. del Cimento. 4 to. London, 1684. 
1681. Dr. Papa della Natura dell* llmido. 4to, p. 55. 

Ftrenze,1681. 
1745. PhU. Trans. Vol. XLIV.,p. 95. 

1745. Phil. Trans. Vol. XLIV., p. 169. 

1746. Phil. Trans. Vol. XLIV., p. 185. 
1825. Ann. de Chimie. Tom. XXVI., p. 367. 

1840 ? Loomis, E. A Treatise on Meteorology. 8to, 
p. 55. New York, 1868. 



1876. 
1785. 
1785. 
1797. 

1874. 



Opuscoli scelti di Milano. T. VIII., p. 281. 
Opuscoli scelti di Milano. T. VIII., p. 281. 
Memorias da Acad, real das Sci. da Lasboa. T. 

I., p. 262. 
Zeitschrift der Oesterreichischen GeseL ffir 

Meteor. Band IX., s. 350. 
Elements de Physique terrestre at de M6t^ro- 

logie. 8vo. Farisy 1847. 
1804. Tilloch'sPhil.Mag. Vol. XXXIII., pp. 39 and 177- 

1785. Abhand. der Schwed. Akad. T. III., p. 80. 
1822. Jamieson^s Edinb. New Phil. Jour., 1826, p. 238. 
1802. GUbert's Annalen. Band XV., s. 355. 

1879. Journal of Liverpool Poly. Soc. 8vo, p. 40. 

Liverpool^ 1879. 
1828. Naturwissenschaftl. Abhandl.Wurtemb., Band 

II., s. 162. 
1830. Poggendorf Annalen. Band XX., s. 274 ; also 

Schmid Lehrbuch, s. 605. 
1774. Cott^, M6moires sur la M6t6orologie. Tom. I., 

p. 229. 
Enumeratio ac descriptio hvgrometrorum quae 

inde a Saussurii temporibus proposita sunt 

4to. Gdttmgen, 1830. 
1816. Thomson^s Ann. of Phil. 8vo. Vol. VII., p. 479. 

1786. Bunsen, Enumeratio, etc. 4to. s. 33. GotUngen^ 

1830 ; also Journal de Physique. T. X^X 
Part II., p. 349. 

1 783. Rozier, Observations sur la Physique. T. XXXII., 

p. 24. 

1784. Rozier, Observations sur la Physique. T. XXXII., 

pp. 24 and 98. 

1785. Acad. Theodoro-Palatmae. T. VI. Phy8ica,p.9. 
1670. Phil. Trans. Vol. XI., p. 647, and Vol. XLIV., 

p. 185. 
1835. Edinb. New Phil. Jour. Vol. XIX.. p. 176. 
1854. BritishAssociation Report, 1855. Sections, p. 38. 
1808. Atti deir Acad. Pistojese. Vol. I., p. 240. 
1780. Journal de Physique. Tom. XV., p. 384. 
1790? Brewster's Edinburgh Encyclopaedia. Art. 

Hygrometry. 
1790 ? ^ncyclopfedia Pertbensis. Art. Hy^ometers. 
1777. Essay on Cold produced by Evaporations. 12mo. 

1777. 
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Alphabetical List 

Inventor. 

Gumming, 

CUSANO? 



OP Inventors op Hygrometers and Authorities. 



D[alence], 



Dalibard, 
Daubard, 

Dalton, 



Date. 
1828. 

1670. 

1688. 



1737. 
1744? 

1802. 



Daniell, 
Daniell, 


1812. 
1819. 


Daniell, 

De la Guerrand, 


1820. 
1786. 


De La Rive, 
De Luc, 
De Luc, 
De Luc, 


1825. 
1773. 
1781. 
1786. 


De Luc, 
Desaguuers, 


1788. 
1744. 


Desjardins, 


1778. 


> 

Dines, 


1871. 


Dines, 
dobereiner, 
Dollond, G., 


1880. 
1822. 
1846. 


Du Hamel, 
Fergusson, 
Fontana, 


1737. 
1764. 
1696. 



Forster, 

FOUCHER, 8., 

Geissler, 
Gordon, 


1801. 
1672. 
1876? 
1817. 


GoUGH, 

Gould (1), 
Gould (2), 
Greiner, 


1809. 
1683. 
1683. 
1822. 


Grottuus, 


1818. 


guyton de morveau 
Haeghens, 


,1808. 
1848. 



Authority. 

Quarterly Jour, of Sci. New Series. No. VI., 

1828, p. 402. 
Dr. Papa della Natura deir Umido. 4to. 

Ftrenze, 1681. 
Traittez des Barom^tres, Thermom^tres et Notio- 

m6tres ou Hygrom^tres. 12mo. Amsterdam^ 

1688. 
M6m. de V Acad^mie. 4to. 1744, p. 475. 
Cott6, M^moires sur la M6t6orologie. 2 Vols. 

4to. Tom. I., p. 231. ParUy 1788. 
Meteorological Essays and Obsenrations. 8yo. 

1793 ; idso Manchester Memoirs. Vol. V., 

p. 581. 
Guar. Jour, of Sci. Vol. VIII., p. 298. 
Quar. Jour, of Sci. Vol. VIII., p 298 ; also 

Gilbert's Annalen, B. LXVIII., s. 70; and 

Daniell, J. F., Meteorological Essays. 8vo. 

London, 1823. 

guar. Jour, of Sci. Vol. IX., p. 128. 
ichtenberg's Magazin. Band III., Stuck II., 

8. 159. 
BibUoth6que Univ. T. XXVIII., p. 285. 
PhU. Trans. Vol. LXIIL, p. 404. 
Phil. Trans. Vol. LXXXL, p. 389. 
Id6es sur la M6t6orologie. 2 Vols. 8vo. Tom. I., 

p. 58. Parti, 1787. 
Rozier, Obs. sur la Physique. T. XXXII. 
Experimental Philos., English edition. Vol. II., 

p. 298. 
Jour. Encyclop. Ann6e 1778, Mars, ler Vol. 

p. 349. 
Symons*'s Monthly Met. Mag. Vol. VI. (1871), 

p. 146. 
Quar. Jour, of Met Soc. Vol. VI., p. 39. 
Gilbert's Annalen. Band LXX., s. 135. 
Description of the Atmospheric Recorder. 8vo 

(Privately printed, no date or place,) 
Mem. de TAcad^mie. 1744, p. 475. 
Phil. Trans. Vol. LIV., p. 259. 
La Rousse. Grand Dictionnaire universel, fol. 

Paris, 1873 ; also Saggio del real gabinetto di 

Firenze, p. 19 ; Jour, de Physique, 1779, 

Tom. XIII., p. 84 ; and Saussure, H., Essais 

sur THygrom^trie. 4to, p. 56. 
TiUoch's Ail. Mag. Vol. XL, p. 167. 
Trait6 des Hygrometres. 12mo. Paris, 1686. 

Blackwood's Edinb. Mag., July 1817 ; and Phil. 
Mag. Vol. LI., p. 243. 

TiUoch's Phil. Mag. Vol. XXXIII, p. 177. 

Phil. Trans. Vol. XIV., p. 496. 

Phil. Trans. Vol. XIV., p. 505. 

Gilbert's Annalen. Band LXV., s. 169; and 
Band LXVIII., s. 421 ; also Greiner, J. G., 

Ueber den Gkbrauch des Daniell'schen Hygro- 
meters. Svo. Berlin, 1825. « 

Schweigger Jour, ffir Physik u. Chemie. Band 
XX., 8. 231. 

Annales de Chimie. T. LXVIII., p. 5. 

Annuaire M6t6orologique de la France pour 1849. 
p. 210. 
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Alphabetical List of Inventobs of Hygrometers and Authorities. 

Authoritj. 
Silliman's Jour. Vol. XVII., p. 351. 
Oekonomische Hefte. Band VIII., p. 399. 
Micrographia. fol. p. 160. LondoHy 1665. 
Gehler's Physik. Worterbuch. Band V., s. 597. 
IVans. Roy. 8oc. Edinb. Vol. V., p. 67. 
Nicholson'^s Jour. Vol. VIII., p. 85. 
Acta Acad. Imper. Petrop. Vol. II. (1778), 

p. 193. 
Phil. Trans., 1826. p. 53. 
Kastner'B Arcliiv. Band III., s. 350. 
Asiatic Researches. VoL IX., pp. 24 and 395. 

Gilbert's Annalen. Band LXX., s. 139. 

Gilbert's Annalen. Band LIX., s. 312 

Hygrometrie oder Abhand. von den Hygrome- 
tern. 8vo. Augsburg, 1774 ; also M6m. de 
TAcad^mie de Berlin. T. XXV. 

Beytrage zwr Atmospharologie. 8vo. Freyberg, 
1817. 

iProdromo, overo saggio di alcune inventioni 
nuove premesso all' Arte Maestra. fol. Brescia, 
1670. 
Configliachi e Brugnatelli. Gior. di Fisica. 

T. III. p. HI. 
Jour, d' Agriculture. MetZi Nov. 1782, p. 103. 
M6m. de f Acad6mie. Paris, 1751, p. 481 ; and 

Saussure's Hygromfitrie. 4to, p. 56. 
Nicholson's Jour. 4to. Series. Vol. III. p. 461 ; 

and Gilbert's Ann. Band V.. s. 235. 
Annals of Philos. Vol. I., p. 468 ; also lieslie, J.. 

A Short Account of Experiments on Heat ana 

Moisture. 8vo. London, 1813. 
Jamieson's Edinb. Phil. Jour. Vol. I., p. 116. 
Gottinger Mag. von Lichtenberg. Jahr. III., 

s. 493. 
Quart. Jour, of Met. Soc. Vol. II., 1875, p. 458 
Gilbert's Annalen. Band I., s. 282. 
Gilbert's Annalen. Band I., s. 297. 
Gilbert's Annalen. Band X., s. 110. 
Hist. Acad. Theodore Palatinae. T. VI., p. 71. 
Records of Gen. Sci. Vol. IV., pp. 23 & 96. 
Gilbert's Annalen. Band LIX., s. 307. 
Cogitas physico-mathem. 4to. Paris, 1644. 
PhU. Trans. Vol. XV., p. 1032. 
Deschanel's Elementary Treatise on Nat. Philos. 

Everett's translation. 8vo., p. 367. L<mdcn, 

1871. 
Tentamina experimentorum. 4to. Lugduni 

Batavorum, 1737. 
1874. Guar. Jour, of Met. Soc. Vol. II., p. 292. 
1804. See entry under initials I. R. I. 

L'Art des experiences, ou avis aux amateurs de la 

physique sur la construction et I'liBage des 

instruments. 3 vols. 8vo. Paris, 1770. 
1681. Delia Natvra dell' Vmido, e del Secco, Letters 

all' illvstrissimo Sig. Francesco RedL 4to. 

Firenze, 1681. 
1802. Nouveau trait6 sur la construction et invention 

de nouveaux barom^tres, &c. 8vo. Paris, 1802. 
1744. Phil. Trans. Vol. XLIII., p. 6. 



Inventor. 


Date. 


Hayf^, 


1829. 


HoCIiUEIHER, 


1797. 


HOOKE, R., 


1664. 


HUTH, 


1784. 


HUITON, 


1792. 


LR.I., 


1804. 


Inochodzoff, 


1776. 


Jones, 


1826. 


Kastner, 


1824. 


Kater, 


1809. 


Klinkerfues, 


1876? 


KOERNER, 


1822. 


Rummer, 


1818? 


Lambert, 


1768. 


Lampadius, 


1817. 


Lana, F., 


1670. 


Lana, F., 


1670. 


Lana, F., 


1670. 


Landrianus, 


182a 


Laurian, 


1782. 


Le Roi, 


1751. 


Leslie, 


1799. 


Leslie, 


1813. 


Livingston, 


1819. 


LOVITZ, 


1783. 


Lowe, 


1876. 


LUDICKE, 


1799. 


LUDICKE, 


1799. 


LUDICKE, 


1802. 


Mamn, 


1790. 


Mason, 


1836. 


Mayer, 


1818? 


Mersenne, M., 


1644. 


Molyneux, 


1685. 


Monnier, 


1800? 



Musschenbroek, p., 1731. 



Negretti & Zambra, 

NlCHOUSON, 

Nollet, 



Papa, 

Perricot, Assier, 
Pickering, 
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.LUO, 
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tor. Date. Aathoritj. 

08, 1790 ? Elementa ii Piaics. Vol. VIIT., p. 88. 

LLET, 1832. Elfiments de Phvsiqae exp^rimentale. 2nd Ed. 



Etudes snr rhygromStrie in Add. de Chimie. 

3rd Series. T. XV., p. 129. 
M^((''orologie iLp)>U()ii€c out Arts. 
Roiier,Obaervatio.iBBurlsFhyaiqa6.T.XXXlV., 

p. 58. 
British Association RepoH, 1851, p. 344. 
Eueaie surTHjgTomStne. 4tu. Neuehalel, 1793 ; 

also D6fense de I'hygromftro i cheveu. 4to. 

Geneve, 1788. 
1840 ? La Rouase. Grand Dictionn«re Universel. 

hi. Pari)', 1873. 
1824. Kaatner. Archiv. Band I., a. 3lS. 

Der Naliirforstlicr. Stuck XIX., s. 12. 
Zeitstlirifi dcr Ocst^rreicliischen Ge«el, fiir Me- 
teor. Band XIII., B. 241. 
Gilbert's Annalen. Band IV., s.47y. 
Jour, de Physique (1778). T. I., p. 421. 
AnnDaire de la Soci^tfi M£t. de France. T. 

XXII., p. 141. 
Phil. Trans. Vol. LXI., p. 198. 
Gilbert's Annalen. Band XXXII., s. 219. 
Commentatio de definienda quantitate raporis 

aquK in atmosphera. 4to. Lugdwii Baia- 

varum, 1831. 
Configliachi e Bmgnatelli, Gior. di IHsica. 

T. n., p. 79. 
British AsBociatioD Report 1860 Sections, p. 66. 
Mem. di Hathem. e Fiaica delU Soc. ItaJ. T. 

v., p. 661. 
Quar. Joor. of Met. Soc. VoL I., 1872, p. 63. 
Thomson's Ann. of Philos. Vol. VIII., p. 154, 

and Vol. IX., p. 318. 
1871. 



XTB OF EXPERIKEHTS KASB AT THE ExW ObSKBVATOBT WITH BoOBk'b 

AND OsoRas's BABOKETEBa. By Q. U. Whipple, B.Bo., F.R.A.8., 
F.U.S., Saperiotendent of the Kew ObsOTvatoiy. 

[Bead April 30th, 1661.] 
•ill be remembered by the Fellows, that they have bad at various 
I brought before their notice dlflerent plans for filling barometers in 

e. manner that the Operation may be performed by traTellers, or'otber 
ine not provided with the appliaaoes ordinarily njjed for condnoting this 
ition, or endowed with the considerable wnoont of profeBBional skill 
iBary to perform the delicate manipolstion required for the boiling of a 

satiebctorily. 

le firet method to which I would allnde is the one devised by Captain 

ge, B.N., and described by him in the Quart4rJy Journal, Tol.n. p. S9 
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Capt. George was not ambitions of doing more than assisting a traveller 
to make his own barometer, and his very ingenious method of wiping oat 
the air babbles entangled in the mercurial column by means of a bunch of 
feathers tied to a twisted catgut cord is remarkably simple, and at the same 
time, as experience proves, is very effective. 

Since Capt. George wrote his paper, he has introduced many improve- 
ments in the details of his instruments, and they are now coming into 
general use by travellers. 

The second method is that designed by Ifr. F. Bogen, and described first 
by Mr. Marriott in the Quarterly Journal^ Vol. IV. p. 70, and afterwards 
more fully and with illustrations by Mr. Bogen himself, in Vol. V. p. 187. 

The peculiarity of tills instrument as regards the method of filling is, that 
the inventor considers that agitation of the tube in a particular manner 
(which he terms '* pumping ") is sufficient to extract the air so thoroughly, 
that "by its means a perfect vatuum can be obtained, such as could 
hitherto only be produced by an air-pump.'* In £act, Mr. Bogen's £Edth in 
his process is so great, as to lead him to recommend barometers constructed 
after his plan, as superior instruments for standards to those filled by 
boiling the mercury in the ordinary manner. 

The details of construction of Mr. Bogen*s instruments are also very 
ingenious, and present some points worthy of attention on the part of instru- 
ment makers. 

On Mr. Bogen's departure for South America, shortly after he com- 
municated his paper to the Society in 1879, he placed two of his instnunente 
in my hands for experim^t — having previously paid three visits to the Eew 
Observatory, and given both myself and my assistants full instructions as 
to the method of performing the necessary manipulations connected with 
the barometers. Having now completed a lengthy series of experiments 
and comparisons, I beg leave to place a brief notice of the results obtained 
before the Fellows of the Society. 

At the time of reading the original paper, it was, I believe, suggested that 
the shaking the tube, or the so-called '* pumping '* of Mr. Bogen, did not 
actually liberate the air-bubbles entangled in the mercury, but only sub- 
divided them still more minutely. The inventor, however, expressed as his 
opinion that the air was completely removed, and that the bubble which after 
the operation made its appearance at the top of the tube was oxygen 
occluded by the mercury. The results of our experiments, however, do not 
favour this hypothesis. 

Our experience has been that in every case although the greatest possible 
care may have been taken with the filling, and although, immediately after 
the conclusion of the operation, the top of the column appeared to be quite 
devoid of air, yet an hour afterwards a small speck of, perhaps, 0*02 in. in 
diameter would be seen there. If the tube were then left in an erect position, 
not placed horizontally as the inventor prefers to keep it, a gradual increase 
in the size of the air-speck would be observed from day to day, until, perhaps 
a week after filling, it had attained a maximum diameter which in some cases 
exceeded 0*1 in. 
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It is not my intention to offer any opinion as to the value of the peeoliar 
disc method of reading the barometer, devised by the inventor ; we have 
throoghont the comparisons read the level of the mercury in both upper and 
lower limbs of the barometers by means of a standard cathetometer, so that 
we have avoided any uncertainty that might* be attendant upon newer 
methods of observing. 

Mr. Bogen left two instruments in our care, marked respectively A and G ; 
unfortunately, when the experiments were but half completed, the original 
tube of barometer A was broken, and it was necessary to replace it by a new 
one, which was not graduated. 

In all, the tubes have been filled and' emptied about twenty times, and 
more than fifty sets of comparison made between Bogen*s and the Eew 
Standard Barometer. 

In every case it has been found that the mercury in the Bogen tubes stood 
lower than it did in the ordinary Standard. The means of eJl the observa- 
tions made after filling the tubes under ordinary circumstances and at 
atmospheric tenqieratiire, show that the column in Barometer A stands on 
the average 0*18 in. too low, and in Barometer G 0*21 in. too low ; the 
differences ranging in the case of the first instrument firom 0*06 in. to 0*28 
in., and in the second from 0*08 in. to 0*26 in. 

As it seemed highly probable that moistore played a most important part 
in bringing out these observed depressions, experiments were made in filling 
the tubes with mercury heated up to 90° and with the tubes as hot as they 
could be' conveniently handled, the whole operation being performed in front 
of a good fire. The results proved to be much superior to those obtamed by 
the ordinary method, and the errors were considerably reduced ; the mean 
being for Barometer A only 0*006 in., with extremes of 0*008 in. and 0*010 
in., and for Barometer G 0*008 in. with variations of ±0*001 in. As a final 
proof that the improvement was due to the absence of water vapour. Baro- 
meter G was filled one day in the open air when the relative humidity was 
90 ; the result showed the depression of the Bogen to be 0*42 in., i.e. it 
stood nearly half an inch below the ordinary barometer at a pressure of 
29*8 in. 

With a view of comparing the relative efficiency of the new method of 
filling tubes with the " spiral cord method *' of Gapt. Oeorge, I searched the 
testing books of the Observatory, and found that since 1878 we have made 
about eight sets of observations on instruments filled by that plan, with the 
result that the mean depression given by the feather and cord experiment is 
0*05 in., and the extremes 0*08 in. and 0*08 in. As these values are so much 
less than the values obtained by the " pumping '* process, I decided to try 
the former plan on Mr. Bogen*s tubes ; but not having one of the peculiar 
twisted catgut cords at hand, I was compelled to extemporise a substitute 
out of a piece of iron wire, to the end of which I attached the bunch of well- 
baked feathers. Fortunately it turned out that the new method answered 
on the whole perhaps better than Gapt. George's, and we found on comple- 
tion of the experiments that with tube A we obtained a number of readings 
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all within 0*01 in. of the true height, and with tube C we got a mean 
depression of 0*02 in. with a variation of ±*01 in. 

Finally, heating both the mercury and tube A up to 90°, we refilled and 
feather-swept it, but found on observing it ihe next day that it still read 
about 0*01 in. lower than the Standard. 

It may, I think, be safely concluded from the account of the above experi- 
ments that the spiral cord is to be more relied upon for giving better Torri- 
cellian vacua under ordinary circumstances than the '* pumping *' method of 
filling barometer tubes, but that when both mercury and tubes can be pretty 
strongly heated, the pumping produces the better exhaustion. The George 
method also has a great advantage of showing the maximum depression at 
once ; under ihe other system it is found that the depression may go on 
increasing for even a week, as the air gradually creeps up to the top of the 
tube. 

The relative value of the two systems is perhaps best shown by the 
experiment made in the open air on Saturday, March 6th, when it was very 
damp. The two tubes A and G were filled side by side, A by the feather 
sweeping, and by the pumping process. Both tubes were carried indoors 
and set up in their places after the operation, and left till Monday. When 
read, A stood 0*027 in. too low, and 0*420 in. — ^the depression in the 
latter case being 16 times as large as that in the former. The following 
table gives the details of the various experiments above described. 

TABLE of Brrors of Mr. Bogen's Barometers, as determined by comparison with the 

Standard Barometers of the Eew Obseryatory. 



Tnbe A filled by 


Tabe filled by 


Bogen's Method. 


George's 


Method. 


Bogen's Method. 


Oeorge*8 


Method 




Meronry 




Mercury 




Mercory 




Meronxy 


Mercury at 
Temp, of Boom. 


and 


Mereniy 


and 


Meronry 


and 




and 


Tube 


at Temp. 


Tube 


ftt Temp. 


Tube 


at Temp. 


Tabe 


wanned 


of Boom. 


warmed 


of Boom. 


wanned 


of Boom. 


wanned 




t0 9o^ 




t0 90.*> 




t0 9o^ 




to 90.*' 


In. 


In. 


In. 


In. 


In. 


(In. 


In. 


In. 


— 0-I7 


— O'OI 


— O'OI 


—O'OI 


— o'o8 


—O'OI 


—003 


—^•02 


— o'i7 


— O'OI 


—O'OI 


—O'OI 


— o'o8 


—O'OI 
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— O'OI 
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• • 


. . 
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— O'OI 




— O'll 


—O'OI 


r • 


. . 
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— 0'02 




— o-o6 


0*00 


• . 


. . 


— 0'26 




— 0'02 
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. * 


. . 


• . 




— 0'02 
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O'OO 


. . 


. • 


• • 




— 0'02 




— 0-23 


O'OO 


. . 


• . 


. . 




. . 




— 0-23 


• . 


. . 


• • 


. . 




• • 




— 0'23 


. . 


. . 


• . 


. . 




• • 
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. . 


• • 


• . 


• . 




. • 




— 023 


• . 


• . 


• • 


. . 




• • 




Means — o-i8 


—O'OI 


—O'OI 


— O'OI 


— 0'2I 


—O'OI 


— 0'O2 


— 0'02 



My best thanks are to due to Mr. T. W. Baker, F.M.S., my first assistant, 
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and also to Mr. T. Gonter, for the great assistanee they have afforded me in 
the prosecution of these experiments, and also to the Eew Committee for their 
kind permission to publish the results of our work. 



NoTB ON A DisoussiON OF Mb. Eaton*s Table of Babombtbio Height at 
London, with begabd to Pbbiodigitt. By G. M. Whipple, B.So., 
F.B.A.B., F.M.S., Superintendent of the ELew Observatory. 

[Bead April 20th, 1881.] 

The following brief notice affords merely negative results, but although such 
is the case it may possibly be deemed advisable to place them on record. 

With a view to inquire whether Mr. Eaton's long series of barometrical 
values at London, published in the Quarterly Journal, Vol. YI. p. 191, 
would exhibit any term of periodicity in the annual means, I submitted them 
to the same method of reduction that I used when determining the non- 
periodicity of rainfall, and described in the Proceedings of the Boy al Society, 
Vol. XXX. p. 70. Accordingly, I have computed the means for each year 
in terms of years varying in length from 6 to 18, together with the variation 
of these means from the mean of the whole period discussed — 100 years. 

The results are given in Table I. (p. 190.) 

From this table the years of maximum and minimum pressure were deter- 
mined for each series ; for example, in the five year series, those years 
represented by (1776+5n) would be maximum years, and those by (1776+5n) 
years of minimum. 

Next the average variation of each year's reading from the mean of the 
century was found to be *084 in., and accordingly values of 29*962 ins. 
±'084 in. were taken as limiting values. All years found to exceed these 
limits were then marked ; — ^those above 29*986 ins. as years of maximum, 
and those below 29-918 ins. as minimum years. 

An enumeration being made of the numbers of these maxima and minima 
fsdling in the years marked as above as the extremes in each series, the ratios 
were determined of the proportion between the nnmber of cases where the 
observed maxima or minima coincided with the computed maxima and 
minima or fEuled to do so; these results are given in Table 11. (p. 191.) 

Li all eases it was found that the non-coincidences tax exceeded the coinci- 
dences in number, so proving conclusively that at London no periodicity 
of an integral number of years in duration between 6 and 18 exists in the 
average annual height of the barometer. 

Note added Afbil 26th. 

Mr. Archibald having suggested that probably better results indicating a 
barometric periodicity would have been obtained by me, had I omitted from 
my discussion those observations which were not comprised between the 
assigned limiting values, I have accordingly gone over afresh the tables for 
10, 11, and 12 year cydes. * 
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TABLE n. 



Period. 
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Hftring gtmck oat the 44 jeara, whan 
29-9861118. or below 29-918 ins., the 
giTiog the foUowing resolti (Table m.) :— 
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These valaes fail, even more than those given in the paper above, to indicate 
any trace of a periodicity, the relations between the non-coincidences and 
coincidences of computed with observed mftTiTna and minima being more 
unequal than they were in the previous instance. Hence the undisturbed 
values of barometric pressure do not appear to be affected by any marked 
fluctuation equal in period to either of the three values assigned above. 



DISCUSSION. 

Mr. Archibald said that he objected altogether to Mr. Whipple's method, as 
affording an accurate criterion of the existence of a period in tne figures given 
by Mr. Eaton. Of the whole number of years Mr. Whipple oidv took those 
which deviated above or below the mean deviation of O'O^ in. The remaining 
years he entirely omitted. Now he (Mr. Archibald) thought that in attempting 
to discover traces of periodical maxima and minima, account should be taken not 
merely of the isolated peaks and hollows which lay beyond the limits of the 
mean deviation, but of all deviations from the mean ; since the former were 
probably due to what we must at present term accidental causes, superadded to 
the more regular and less marked fluctuations of secular period. The values 
lying within the mean deviation of 0*034 in., which Mr. Whipple excluded, were, 
he thought, the very ones most likely to exhibit signs of secular periodicity. 
Periodical maxima and minima were generally characterised by two or three 
years in succession, giving an average above or below the mean of the whole 
period. He tiiought u Mr. Whipple included all the years of observation, he 
might possibly arrive at very different results. While it was quite possible that 
no very marked period of an integral number of years existed in the mean annual 
barometric pressure of London, he had, by applying Prol Balfour Stewart's 
criterion of the existence of an inequality of long period, gven in Naturty Vol. 
XXL, No. 646, to all the groups of figures given by Mr. Whipple, found some 
traces of a 12 yearly period. He (Mr. Archibald) had, moreover, by taking Mr. 
Eaton*s figures for the barometric pressure of London from 1810 to 1879, and 
comparing them by Mr. Meldrum's method with the sunspots, obtained distinctly 
positive results. 

Mr. Whipple thought that Mr. Archibald could not ouite have understood his 
method of reduction, for he actually had made use of all the years of the Eaton 
series when determining the jseriods of maximum and minimum ; not merely 
those which had overlapped either one way or the other the limiting value, as 
Mr. Archibald had inferred. He cx)uld not understand what was tol)e accepted 
as a year of maximum barometric pressure, if it were not to be a year when the 
absolute mean exceeded the ordinal limits of deviation from the mean height of 
a long series, or a vear of minimum unless it were one when it fell below the 
lower limiting value. Although he did not wish to deny, as Mr. Archibald 
seemed to infer he did, that a small underljdng periodical variation might possibly 
exist, whether due to solar influence or not he would not stop to inquire, yet he 
believed that his investigation proved condusivelv that it is impossible at present 
to predict, taking as the basis of prediction the observations of the past centary, 
what woiUd be even the approximate mean height of the barometer at London m 
any stated future year. Such was the object aimed at in Ids paper, and he 
ventured to think he had attained it. 



PROCEEDINGS AT THE MEETINGS OP THE SOCIETY. 

March 16th, 1881. 

Ordinary Meeting. 

Gbobgb James Stmonb, F.R.S., President, in the Chair. 

Rev. Andrew James Campbell Allen, Peter House, Cambridge ; 
Edward Chapman, M.A„ Frewen House, Oxford ; 
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Rev. Edward Whiticore Ford, 19 Castle Street, Carlisle ; 
Gborqe Thorn Gwiluam, F.R.A.S., 35 Lansdowne Crescent, Notting Ilill, W. ; 
Herbert Basil Jupp, M.A., Clifton College, Bristol ; 
Alexander Ramsay, P.G.S., 6 Kent Gardens, Ealing ; and 
John Stokes, Asoen House, St. Peter's Road, Margate, 
were balloted for and duly elected Fellows of the Society. 

The Paper read was : — 

'< A Contribution to the History of Hyqeometbrs.** By G. J. Symons, 
F.R.S., President (p. 161.) 

After the reading of this Paper, the Fellows adjonmed to another room, where 
tiie following instnuneBts had been arranged for exhibition, vis.: — 

ANNUAL EXHIBITION OF INSTRUMENTS. 

March 16th, 1881. 

I. Ledie^s Hygrome te r . ExhiUted by P. Adie. 

^ ]>ine8*8 Hynometer. original pattern, for use with iced water. 

Exhibited by L. P. Casella, F.M.S. 

3. Bagaanlt^s Hygrometer, with double bulb. Da 

4. Scale and Imitraotions of Hygrometer, by Prof. G. M. C. 

Bamabita. Do. 

6. Daniell's Hygrometer, unusual shape. ' Exhibited by G. Dines, F.M.S. 

& DineB*8 Hygrometer, first attempt. Do. 

7. „ „ first made. Do. 

8. „ „ to test glass against metal for deposit 

of the dew. Do. 

9. „ „ for use with water or ether, metallic 

face, the centre separated from the 

outer part of the metal. Do. 

10. Metoordlogioal Jonmaly from 1824-27, with observations of 

the dry and wet bulb thermometers. Do. 

II. Damp Seteetor. ExhibiUd by J. J. Hicks, F.M.S. 

12. Dry and Wet Balb Thermometers (Marriott's arrangement). 

Do. 

13. Bogen'8 Hygrometer. BxhiUud by W. Makriott, F.M.S. 

14. Weather Houe ^grometer. Do. 

15. ImproTed form of Bain Gauge reodving bottle. 

^ Exhibited by E. Mawlby, F.M.S. 

16. Jones's Hygrometer. Exhibited by Neoretti & Zambra. 

17. Leslie's Hygrometer. Do. 

18. Torn-orer Dry and Wet Bulb Thermometers. Do. 

19. Kason's Hygrometer with Table for calculating Dew Point 

Exhibited by F. Fastorslli, F.M.S. 

20. Dry and Wet Bnlb Thermometers with glass scales. Do. 

21. n n i» ^^^ fi>^^^ scales for 

travellers. Do. 

22. y, „ 9, mounted on brass pedestal. 

Do. 

23. Siek Boom and Hospital Meteorological Case. 

Exhibited by Dr. B. W. Richardson, F.R.S. 

24. Allaard*s Hygrometer. Exhibited by The Mbtboroloqical Officb. 

25. Klinlcerfties* Patent Hair Hygrometer. Do. 

26. Lowers Oraphio Hygrometer. l>o- 
mew SBBns. — vol. vu. n 
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27. Regnaalt*8 Hygrometer. Exhibited by The Meteouological Office. 

28. SauBsore's Hair Hygrometer. l^o. 

29. Damp Detector. Exhibited by G. J. Symons, F.R.S., F.M.S. 

30. Catgut Hygrometer. I>o. 

31. Danieirs Hygrometer. I>o. 

32. De Luc's WhalelMue Hygrometer. I^o. 

33. Dinee's Hygrometeri new pattern, for use with water or ether. 

Do. 

34. Mason's Hygrometer. I>o. 

35. Photographs of Torkshire Waterfklls, January 1881. I>o. 

36. SauBsure's Hair Hygrometer. I>o. 

37. Badiogram obtained by Winstanley's Radiograph. 

Exhibited by The Kew Observatory. 

?8. Slide Bule for Hygrometric Calculations, by J. Welsh. Do. 

39. Table to facilitate finding the Humidity of the Air, by 

H. C. RusseU. Do. 

40. Whipple's Cloud Camera. Exhibited by G. M. Whipple, F.M.S. 

41. Admiral Jemingham's Hygrometer. ExhibUed iy B. H. C. Wilson. 

42. Moisture Meter. I>o. 

43. Swan Quill Hygrometer. Do. 



April 20th, 1881. 

Ordinary Meeting. 

Charles Greaves, M.InstC.E., F.G.S., Vice-President, in the Chair. 

William Henry Goss, F.G.S., Stoke-on-Trent ; and 
Admiral Thomas Lbache Massie. Stanley Place, Chester, 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read : — 

Frequency AND Duration of Rain. By Dr. Wladimir Koppen of Hamburg. 

(Translated irom the * Zeitschrift der Oesterreiohischen Qeselltchaft fur Meteorologiei* 

1880. Band XY., p. 362, by J. S. Habdino, F.M.S.) 

The treatment of atmospherical precipitation, which is such an important 
element in the climatological characteristics of a district, presents special oifficol- 
ties, owing to its irregularity and the intermittence of its occurrence. The 
simple totals of the monthly and yearly amount of rainfall, which are generally 
given, are far from sufficient for the determination of the climate, since, according 
to this method, a single rain-storm will occasionally be given as equivalent to a 
number of steady, persistent rains, while perhaps the former only interrupted a . 
long period of drought for a part of an hour, and therefore, was a matter 
of little consideration, from a purely meteorological, as well as from an agri- 
cultural point of view — if we disregard any chance damage it may cause. Apart 
from the aggregate amount, the falls must also be characterized according to 
their intensity, their frequency, and their duration, in order to furnish an 
approximately complete representation. With regard to frequency, an enume- 
ration of every individual period of rainfall or of fine weather, is, strictly 
speaking, impossible. — because in evenr steady rain there are times when no 
rain falls, although the amount of cloud and all the other meteorological factors 
have not in any way changed ; and this, by itself, without any farther distinctions, 
would decidedly not be characteristic, as, according to this method, such a 
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momant of freedom from rmin would receive the same viilue &s a dry interval of 
many days' dnration. 

In order to afford a comparable determination of the frequency of rain, the most 
suitable method would therefore be the enumeration of the intervals, of oot too 
short duration, in which rain has or has not fallen ; and the ciril day is certainly tl>6 
only aataral interval whiah can hera be taken into consideration. It is therefore 
verv satisfactory that the enumeration of davs with rainfall ia becoming mora 
and more adopted since it was recommendeo by the Ueteorological Congreas. 
This meUiod fumishea satisfactory results and at the same time offers great simpli- 
city, and even after a few years' observations clearly shows the principal features 
of the rainfall, especially of the yearly period. But if nsed by itself tnis method 
also leaves ne completely in ignorance of many essential features of the rain- 
fall ; even if by this method an individoal down-pour cannot be treated as 
eijaiv^ent to a number of moderate rains, on the other hand it places a day 
with a light shower, for say a quarter of an honr, on a par with one with rain 
lasting day and night, and therefore its mean values give us absolutely no 
information «a to the prevalent natnre of the rainfall of a district. In order to 
learn the latter we must generally have recourse to the personal imprei 
recorded in accounts of travels, ftc. ; to its accurate determination, hoi 
belong! the knowledge of the mean daration and intensity of rainfRll. Instead 
of the latter data, which denote the amount of rainfall in the interval, the 
average rainfall of a rainy day is often given, and the term " density of rain " 
IB used. M. Wojeikoff has rigntty observed that the day is too large a unit for 
this determination, and these figures — which nevertheless are far from useless — 
represent a compound result of the intensity and duration of the rainfall. For 
although, for instance, the summer rains in South Russia occur much more fre- 
quently in the form of rain-storms than in the Baltic Provinces, the average rain- 
tall o£ a wet day on the lower Volga, Ac, is less than on the Baltic, as the Southern 
showers, altliough frequently violent, are, owing to their extremely short duration, 
less copious than the drizzling rains of the North. M. Wojeiltoff has sliown 
this in the case of Orenburg, where the observations as to the time of the 
e of the rainfall, are made with great exactness, and number of houra 
WKu rain, and, from them, the mean duration for a rainy day as well as the mean 
amiiunt of rainfall per hour of rain, are calculated and compared with similar 
values for Bmssels. 

All this makes the knowledge of the absolute duration of riun or the mean 
dnration of rain on a wet day very desirable. The very praiseworthy endeavours 
which have been made in Urnssels and Belgium to determine this value, by 
accurate observations for a number of years, have, however, remained very 
isolated owing to the great demands which such particulars, if they are to 
be accarate, make upon the observer. In damp climates especially, the constant 
attention of the observer is necessary to record the above-named continually 
occurring pauses of the rainfall upon wet days ; and for carrying on the 
observatioDH during the whole of the 24 hours of the day, arrangements are 
lit ;>! .'crvice, which ari' i>n' /y few oWrvatories 

ill ly be partially rultilli!'! ;.. , apparatus. Matters 

hi'- ' I 1 1 ',ii._v liiii ]i more favourable on III. .II'! ■.![.. ■..'l. i. , t'or the safety of the 
vessel, the woiiliier must be observed by tiic ollicurs of l)ie watch during the 
whole voyage, both day and night, and all that is wanting is the necessaiy love 
of the subject to record the observationa carefutlv in the tog in spite of weariness. 

An approiimate detcrmiiutioa of the deBired value — the average duration of 
rain in liours, may meanwhile be arrived at in a yery simple way. The usual 
CAlcnlation of mean values for all meteorolo^cal elomeots from 1 to 24 (most 
frequently 3) epochs during the day rests directly upon the supposition that, in 
the^o piinuili^ Ki:IeoCeJ iLt pii^A.Hiir';. wv poiiKis aiiilicieiil representatives for the 

wli..l:. .li' Ci.. fl.ii.-, 1 iV,! ''i.. 111. ..11 :1.t1i...1 rr..ii, Ili.'-B epochs, afler any 

i(... !' . ! ' I . :.l- (rue mean. And in 

this, so lar as relates to a perfectly casual selection of individual elements, we 
kre quite justified, if the number of cases is sufficiently great for the desired 
degree of accuracy of the result. The same sopposition as in the case of other 
phenomena, that on on aptragt the conditions— after elimination of the possible 
daily rajge — are the same at uie instants of observation as, in the whole interval, 
can also De extended with the same right to rainfall, so that if it rained r tiroes 
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in n observatioBB and iru diy I times (at the epoch of observation), we may 
AUDme that also in the whole of the other time, or interval, was accom- 
panied with rain and — wm dry 

Therefore if N denotes the total namber of honn in a month, in which from 
msny years' observations rain was indicated iaJL of all instant* of obaerva- 
tion, then R =-L. If will b« the probable total duration of rain in thia month 

expressed in hoars. It is much to be regretted that the arrangement of roost 
registers, especiallv in the case of those published, is BDch thai the easy and certain 
dctprniinaiioQ of the fact (which is also in other respects very desiraole) whether 
it has rsined or not at the time of observation, is impossible; we shoold otherwise 
have sufficient material for deciding, in the main features, the question of the 
duration of rain which is so important for Climatology, as well as the character 
of the rain for a large number M places (especially if Uie namber of days of rain 
is known as well). Under present drcomstances, in pnrsaing the subject we 
must keep to the Daily Weather Beports, in which as a nile(butunfortaaately not 
without exception) the weather at the moDMnt of observation, and esp«ciaUy the 
fsct whether it rained, snowed, huled, or was dry, is nneqiuvocally nven. We 
choose the Weather Reports of the /JsutecAs jS»«warl« forthe years 1877 and 1678 
and limit ourselves— as it is only a question of a trial of the method — to a small 
number of German stations. For such a short period, the mean of the monthly 
total duration of the rain makes no pretence to be a reliable representation of 
the normal valnes ; the quotients of the duration by the number of rainy days 
of the same month, i.e. the mean duration of the rain on a rainy d^ gives 
much better information, as here the nnmerator and denominator of the fraction 
are to a certain degree equally influenced by the anomaly of the year nuder 
consideration. I lay stress, therefore, in the following table, on these charac- 
teristic values, and combine two or three stations mto geographic^ groups: — 
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The numbers in the lines "observations" and "days" denote respectively 
the soms of the actual observations and the days on which rain, snow, &c., 
were observed for the two years, and all stations of the group together. Three 
observations were used, viz., 8 a.m., 2 p.m. and 8, 9 or 10 p.m., except for 
Carlsruhe and Friedericnshafen where the 2 p.m. observation was wanting in the 
reports. For the sake of comparison, the numbers in the first line for this group 
are multiplied by | ; for the same reason, in the group " Central Germany * 
which does not embrace two but three stations, the numbers are multiplied by §. 
Thus the numbers of all the groups are directly comparable, and those of the column 
" observations " are all to be divided by 12m and those of the following line by 
4ii», in order to deduce the probability of any observation of rain and that of 
any day with rain, as given by this series of 2 years* observations ; m denotes 
the mean number of days in a month (28*4, 30 or 31). 

Notwithstanding the short period of observation, and the few observations each 
day, the numbers given in the lines " mean duration " exhibit a very good agree- 
ment and a regular range. In all groups the mean duration on a rainy day 
amonnts in July to onl^ about the half oi what it is on such a day in December 
or January ; and this is also the case from 28 years of direct observations on 
the duration of rainfall at Brussels, as shown bv the last line of the table, the 
numbers of which generally, as well as in their absolute quantity, show a better 
agreement with the majority of the German stations than could be expected.® 
llow far, with reg^ird to the yearly period, the existing deviations in the in- 
dividual groups would disi^pear if more data were used cannot yet be stated. 
Generally, however, the penod from May to September, with shorter rainfalls, is 
contrastea with a portion of the year which is more abundant in really* lasting 
rainy davs. Exceptions Only are shown in South Germany owin^ to a rainy 
May ana dry October, and in Holstein owing to the shortness of the April 
rainfalls. In the cool period of the year the individual groups exhibit great 
differences. It appears strange that the mean duration of the rain in the interior 
of Germany is absolutely not less than on the coast. 

The method of determining the total time from a number of individual 
observations is the same as that employed in every technical and other test, where 
the character and value of a larger quantity is calculated from a number of 
samples taken at pleasure. This method is only permissible when the individual 
determinations are completely uninfluenced ; m our case and others it is only 
permissible, when the weather of a previously determined epoch of time is 
noted (not chosen according to circumstances), and not, as often occurs, when 
a rain which took place half-an-hour earlier or later is entered as if it had taken 
place at the time of observation. Casual errors have little influence on the final 
result ; methodical errors which are always made in the same direction decidedly 
affect the result, even when they are apparently quite inconsiderable in individual 
cases. But if the observations are correctly made, the method indicated 
undoubtedly gives results of great value for climatology, the more valuable since 
the simplicity of the required observations — ^if only mistakes are excluded ~ 
greatly limits the sources of error. 

The values obtained for the proportion of the observations with rainfall to 
the total number of observations during the period under consideration, in so 
far as we disregard the ordinary daily period of rainfall, is only dependent 
on the number of observations made eacti day to this extent, that they are tlie 
more exact, the greater their number ; their independence of the choice of 
any unit whatever of time, measure, Ac, induces me to propose their notation 
by the expression "absolute probability of rain" instead ot the probability of 
a day with rain which, since Kamtz^ time, has been roughly taken as the " proba- 
bility of rain." 

If we have ventured to point out in the above, that the want of decision in the 
determination of the state of the weather at the epoch of observation, with 
respect to hydrometeors deprives climatology of a valuable material, we think we 
must add that this want is still more injurious in the case of synoptic meteoro- 
logical researches. The researches made at the Seewarte with the Daily Weather 
Charts have shown indications of a regularity in the simultaneous superficial 

• Tbeflgnxw^ BnuMls lutTC been caleolated from Quetelet'B data and printed in the ^ZeitschriXt* 
§ot 1870, p. 18. 
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distribation of hydrometeors and of their relation to pressure (vide Index to the 
monthly sumroarieft under ** Kain-bands ''), the farther prosecation of which is very 
desirable. But for this purpose it is necessary to be able to determine accurately, 
by means of a very large number of stations spread over a very lf^& space, with 
several observations each day, where it rains and where it does not. The endeavour 
of the Signal Service, in its great publication the '* Injematitmal Bulieim of Stmul- 
taneou9 Observations,^^ is in fact directed towards this end. It is otten thwarted^ 
however, — especially in Europe— by the desire of the observers to sive more, 
which induces them to give in the column for *' fiTtfolAsr,'* not their CNMenration 
at the moment of making it, but the entry of phenomena which hare oceurred 
during the preceding 24 hours. The want of a coluo&n for entries of the 
latter kind in the ^^BtdUiin ** is eertainlv to be regretted, and the minng up of 
both kinds of indications is, however, under all circumstances to be aYoided. 

We shall now summarise the practical results to which oar conaiderstioiis have 
led us : — 

1. It is necessary in the interest of climatolo^, at well at <^ aynoptical 
meteorology, that nrecaution should be taken by 8aitdi>le alterations in the forms 
for observation ana in the instructions for observers, at well as in the fohn of 
publication, for the unequivocal record of the hydrometeors existing at the 
moment of observation (especiallv ••-)(••▲• A)- In publication this can be 
effected, by making the columns for tiie record of doud observationB wider, so 
as to include the Move signs, together with the exponents and 2, if at the time 
of observation one of the specified hydrometeora existed ; in the erent of want 
of ppace the most important would suffice if severil of the above fonna occurred 
at one time — ^which, however, is not frequently the case. The observer's remarks, 
the detailed publication of which is very desirable, can be nven with advantage, ac- 
cording to Kupffer*s method, and as is now done in theJtArbueh of the Austrian 
Central Office, at the side of the tables, when they are not cramped for room. 
With regard to the term *'the epoch of observation,** each observation occupies 
a certain time. When all the principal meteorological elements are indnded the 
observer can only be directed to make a fixed rule for the rotation in which these 
elements are to be observed, and to refer the estimation of the amoont of cloud, 
together with the statement whether it rains, snows. &c., to a definite specifiea 
interval of time. The expression ** Rain in uiowers, which Js venr suitable for 
the remarks because very characteristic, and which is denoted by ** *' in the Bean- 
fort scale, as well as the likewise indefinite expression *' rainy ,^' are therefore, 
of cour.se, to be entirely avoided in the notation of the weather at the epoch of 
observation. These remarks refer, so far as regards the original day-books and 
instructions, to observers at sea as well as those at land stations ; what arrange- 
ment of the forms is most suitable for the puq>ose must certainly be left to the 
decision of persons conversant with the matter and to further experience. 

2. It is desirable to introduce as a new element into meteorological summaries 
for land and sea, an expression for the '* duration of rain '* 01 for the ^ absolute 
probability of rain,** in one of the three forms : — 

— I — JN.J or — -j» 
n n na 

in which n is the total number of times of observation, 

r. the number of times ol observation with rain, 

N. the tots! number of hours in the period under consideration (Month), 

d. the number of days on which rainfall is noted (days with •!!(-•▲» A). 



Therefore il = the '* absolute probability of rain,*' 



21 jV = the probable total continuance of rain in the period under 
^ consideration, 

JL = the average duration of the rain upon a rainy day. 
n d 

t 

Dr. Tripe considered that the present mode of redstering rainfall was not 
satisfactory to the agriculturist, the medical man, or the meteorologist ; for Uie 
total rainfall at one place could not satisfactorily be compared with that at 
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another. For instance, the natives of Penzance say that it rains there every day; 
but the total rainfall does not equal that of the Lake district, where certainly rain 
does not fall so frequently as m Cornwall or Scilly. But it was a serious con- 
sideration whether we should alter our present method not only as regards 
rainfall but also humidity, and a matter of this kind ought only to be considered 
in committee. He thought that our present forms and metnod of publication 
are open to further improvement. 

Mr. Baldwin Latham could not agree with the author of the Paper that 
registering rain-gauges only partially fulfilled the conditions necessary in 
observing rainfall. He could say with reference to his own registering rain- 
gauge, that it had been at work for over two years, and that it registered with 
accuracy the amount, the time, and therefore the intensity of the rate at which 
rain fell at various periods. In his opinion, observations made by self-recording 
apparatus were preferable to the notes made by observers. He agreed with the 
author that it was desirable to record, in addition to the rain falling, the intensity 
and frequency of the falls, for there was a great difference between an inch of rain 
falling in say one hour and a similar quantity falling in the course of a number of 
days, the amount of water contributed to the springs or rivers very largely 
depending upon the intensity of the fall. A moderate fall spread over some time 
might contribute little or nothing to either springs or rivers even at those periods 
of the year when the earth was sensitive to discharge the water falling upon it, 
but the same quantit;^ falling in a limited period would either contribute a large 
proportion to the springs or rivers, or would pass to a considerable depth into 
the ground. With reference to judgine of the frequency of rainfalls by noting the 
falls occurring at particular times of observation, he was of opinion that no 
reliance could be placed upon such results, for during the past two years there 
bad been recorded by his own registering run-gauge -at Croydon 1G7 times when 
rain fell at a rate equal to or exceeding 1*44 in. per day, and of these heavy falls, 
only 29 occurred at or near the ordinary perioas of observation, that is, near 9 
iLm. and 9 p.m. The two greatest falls which had occurred in the period, viz. 
on July 10th, 1880, when '13 in. fell in five minutes, and on December 29th, 
1880, when '23 in. fell in ten minutes, took place between 7 and 8 p.m., so that, 
judging from his observations, he could not conceive that aoy reliance could be 
placed upon calculations which were based upon rain falling at the fixed hours 
of observation. 

Mr. Scott said that the time scale of the self-recording gauges in this country 
was rather too contracted to allow of picking out individual showers in the wa^ 
Dr. Koppen suggested. As regards the calculation of the probability of rain, it 
was very desirable that some uniformity in methods of counting should be intro- 
duced. The amount taken as a ** rainy day ^* was not always uniform, for Mr. 
Symons takes 0*010 in. as the limit to constitute that entry, the Meteorological 
Society takes 0*006 in., and the Meteorological Office, until recently, 0*001 in., in 
accordance with the Vienna Resolutions, which direct that any day on which any 
amount falls is to be entered as a rainy day. 

Mr. Latham said that the time scale oi the self-recording rain gauge could 
easily be extended by simply driving the drum more rapidly. 

Mr. Strachan said all that was asked for in the Paper had been asked for over 
and over again, the difficulty was to get it. Eye observations could not be 
expected upon the duration of rain. Data of this kind, involving time, must be 
obtained from self-recording instruments. Observers at sea might attempt to keep 
account of rain duration, and indeed they were prompted to do so in the instruc- 
tions for keeping the Meteorological Office Log. He would remind them that 
some fifteen years ago he read a Paper before the Society on the duration of 
rain.* 

Mr. Whipple thought that the proposed alteration in the method of recording 
rainfall was mainly a question of expense, and he considered that the funds of 
the Society would get very low if everything was printed that was suggested. 
He therefore did not think the Society could adopt the new method in its publi- 
cations. The time scale of self-recording rain gauges could easihr be extended 
if the Meteorological Council would undertake the expense oi altering the 
instruments, and of providing the increased supply of paper. 

• Frooocdings, Vol. m., p. 254. 
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Mr. J. S. Harding said — with reference to the remarks made by some Fellows 
about the preference to be given to self-recording rain gauges — that he thought 
that if places, generally, were supplied with such instruments the present Paper 
would perhaps not have been written, — although many such gauges do not denote 
the exact time of the rainfall. What the author asked for was for observations 
at a given moment of time at ordinary stations, and he gave a simple formula by 
means of which, and by observations taken say three times a day. or more frequently 
if possible, the rainfall may be treated like other meteorological elements, such, 
for instance, as temperature. The results arrived at in the table calculated bv 
the author from observations taken from the German Weather Reports for each 
month in two years only, were borne out in a remarkable manner when compared 
with a 28 years* series of hourly observations made at Brussels. He thought 
that the method proposed by the author was worthy of the careful consideration 
of the Society. 

Mr. Archibald said that though the examples g^ven by the author of the 
application of his method to some places in Europe were probably of little value, 
owing to the small number of epochs of observation on which they were based, 
the method was well adapted to places where hourly observations could be taken. 
Certainly, in India, where at some seasons a heayy shower recurred daily between 
3 and 4 p.m., deductions from tri-daily observations at 8 a.m. and 2 p.m. and 9 
p.m. would yield utterly fallacious results. 

Mr. Greaves remarked that in all meteorological researches a more and 
more minute register of the periods of duration and accompanjring phenomena 
of all kinds appeared necessary, and rain was no exception. But he wished 
to maintain tnat rain was only the obvious precipitation of moisture, and 
not the whole quantity of moisture which it might be possible to condense from 
the atmosphere. It was on this account that he had appeared solicitous to have 
registered the quantitative aspect of the humidity instead of the ratio of humidity 
to the varying scale of saturation. He had some time since read a Paper at the 
Institution of Civil Engineers on " Rainfall and Percolation,** in which at the 
time the monthly values only were given. In working out all those tables in 
daily detail, evidence was afforded which went far to support the idea that a 
condensation of moisture, other than rain, took place and was registered by the 
sand percolation gauge. It was not yet perfectly clear whether this was 
additional or deferred precipitation. In many cases in summer, and in the 
driest weather, the proceeds from the gauge were continuous, daily, uniform and 
quite appreciable in amount, suggesting the arrest in the sand of a quantity of 
moisture resembling dew. but really a precipitation from damp air. In his opinion 
an exact knowledge of the weight of moisture present in the air at ^1 times was 
the most desirable point of research, but he qoite endorsed the views expressed 
by the author of the Paper relative to the more exact hourly measurement of rain 
and the periods of its fail. 

" Results of Experiments made at the Kbw Observatory with 

BOQEN^S AND GeOBQE'S BAROMETERS." By GeORQB MaTHEWB WhIPPLE, 

B.Sc, F.R. A.8. , F.M.S. (p. 186.) 

" Note on a Discussion of Mr. Eaton*s Table of the Barometric Height 
AT London with regard to Periodicity." Bj George Mathews 
Whipple, B.Sc., F.RA.S., P.M.S. (p. 189.) 
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COMPARISOM OF BoBINSON*S kSD OsLEB's AMBMOinETERS, WITH ReMABKS ON 

Ambmombtet in qbnebal. By Riohabd H. Cubtis, F.M.S. 

[Bead May 18th, 1881.] 

In this note on anemomeiry I propose to offer some remarks on the present 
state of the snbject, and to confine myself principally to the two chief forms 
of recording instrument nsed in this country, viz. those known as Osier's 
and Bobinson's. 

In the former of these the pressure of the wind, acting upon a surface 
fireely exposed to it, is registered through the medium of springs upon a paper 
suitably placed for the purpose and moved by a clock. In the latter the 
velocity of the wind is obtained by means of four hemispherical cups placed 
at the extremities of two arms set at right angles to each other and free to 
revolve horizontally under the influence of the wind ; the number of their 
revolutions being registered by a series of lines traced upon a paper, which 
is carried upon a cylinder moved, as in the former case, by clockwork. 

The direction of the wind in either of these instruments may be obtained 
by using an ordinary arrow- vane or a windmill-vane ; but neither of these 
forms of vane, as they at present exist, can be considered as quite free from 
objection. 

The arrow- vane is without much doubt the more sensitive of the two in 
light winds, but it has the disadvantage of not always stopping at once at the 
right point when taking up a new position, — the distended arrangement at 
the rear of the vane for checking its momentum being commonly inefficient 
for the purpose when the wind is not very strong. When the record is 
obtained by a pencil attached to a rack, and moved by a pinion on the vane- 
ahaft, this excess of motion not unfrequentiy takes the pencil off the paper, and, 
disengaging the pinion from the rack, causes the loss of several hours' trace 
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unless the accident happen to be noticed and set right. On the other hand, the 
wind mill- vane while free from this fault is sluggish in light winds, and it is 
not an uncommon thing under such circumstances for the vane to record a 
direction very different from that which smoke and other light matters carried 
by the wind would indicate as being the true direction. 

These defects, however, are not very serious, and such as they are might 
be easily overcome. A better form of break applied to the arrow-vane, such 
as fans working in a viscous fluid, might remedy its fault, and by making a 
smaller mass and weight necessary might even render it at the same time 
still more sensitive ; whilst in any case the fact that these errors are only 
likely to occur with light winds greatly diminishes their importance. 

The arrow-vane is usually employed in the Osier instrument, whilst the 
windmill-vane is generally applied to the Robinson cup instrument. 

It is, however, less to the record of the wind's direction than to that of its 
force that I wish to direct attention, since it is there that the chief interest 
as well as the chief difficulties of anemometry lie. 

I have already said that in Osier's pressure instrument the resistance over- 
come by the wind in moving a plate against the action of springs placed at its 
rear gives the measure of its force ; the amount of the plate's movement being 
shown by a pencil mark on the paper. The special advantage of this fonn 
of instrument is that its trace is a record of the wind's force from moment to 
moment, from which by a simple inspection the maximum and minimum 
during a given period can be at once ascertained ; whilst by enlarging the 
time scale nearly every movement of the pencil could be shown distinctly, 
and the absolute force at any instant ascertained. ^ 

There is a further distinct advantage gained in using pressure, rather than 
velocity, for expressing the force of the wind, since he former embodies the 
effect due to the weight as well as to the motion of the air ; the latter giving 
the effect due to motion alone. The rate of rotation of the cups of a 
velocity instrument would be the same in a stream of water as in a stream of 
air, provided both moved at equal velocities, whilst the effect produced upon 
a pressure- plate under such circumstances would be very different in the 
two cases, since the component in the result, due to the different densities of 
the moving masses, would be registered by the plate though not by the cups. 
This factor is continually varying with the density of the air and its tempe- 
rature ; and, therefore, for most practical purposes, a knowledge of wind- 
pressure is more useful than that of wind- velocity, the former expressing the 
total destructive energy of a storm, while the latter evaluates merely a single 
component of the total energy, the co- efficient of which varies according to a 
law not yet fully understood. 

Against these advantages, however, certain disadvantages have to be set. 
The essential parts of the instrument are the plats and the spring^ and both 
are open to objection. The use of the spring is a constructional defect, 
because its strength and elasticity cannot be depended upon to remain con- 
stant under variations of temperature, exposure to weather, and continual 
use. In order to avoid this defect, the late Mr. Cator employed a system 
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of levers for the resisting mediaxn ; and in other cases other contrivances 
have heen used, such as a wooden plunger in a cistern of mercury, &c., but 
I am not aware that any of these snbstitutes have been at all generally 
adopted. 

The use of the pressure-plate, however, involves still greater difficulties, 
which directly affect the principle of the instrument. The impact of a 
stream of air upon the £ftce of the plate produces a complicated system of 
currents which, whilst they materially affect the indications of the instrument, 
are not at all easy to understand. Such a stream reaching the centre of the 
plate is at once stopped, broken up, and deflected towards every side, flowing 
off in currents more or less inclined to the plane of the plate and approxi- 
mately at right angles to the direction of the wind ; they are interposed 
between the plate and other portions of the stream, which are also in their 
turn more or less deflected, and thus the question of what is exactly the 
ratio between the total force exerted upon the whole surface of the plate and 
that which would be exerted, were these modifying currents absent, becomes 
an exceedingly difficult one to solve. It is, however, probably less than the 
aggregate would be in the imaginary case of a stream striking the plate 
normally at all points of its surfiEuse at the same instant, and in which these 
deflected currents were not present. This defect of pressure has, however, 
to be considered in connection with another result of the currents, produced 
when they reach the edges of the plate. Here they form into eddies, and as 
such act upon the air at the back of the plate, drawing it away and so pro- 
ducing a partial vacuum there. Both sides of the plate are thus subjected to 
a defect of pressure, and as the nett result of the two disturbing elements the 
plate is probably moved further than it would be in the imaginary case just 
supposed, — ^the defect of pressure in front being more than counterbalanced 
by a still greater defect behind. 

Mr. Osier, in his original paper describing his pressure anemometer, pub- 
lished in 1840, expressed his opinion that the pressure exerted by the wind 
on a plate was lest than would be exerted on a wall, or other large surface, 
owing to the penning up of a large mass of air ; but the great modification in 
the direct pressure which would be produced in such a case by the deflection 
of large currents trying to escape between the building and the main current 
of air, together with the probably still greater modification in the conditions 
at the rear of the building, where the effect of the eddies in reducing the 
pressure may be conceived to depend, at least to some extent, upon its 
dimensions and shape, appears to me to render this statement doubtful, and 
I should expect to find, under such circumstances, a materially lest pressure, 
on a unit of area than the plate would record. I can hardly conceive other- 
wise how buildings, — houses, chinmey- stacks, steeples, &c., — could have 
weathered such pressures as have from time to time been recorded. To say 
nothing of the pressure at Liverpool on March 9th, 1871, when the limit of 
40 lbs. was overpassed and the pressure was estimated to reach 90 lbs. per 
square foot ;* at Greenwich, on December 8th of the following year, the 

* Quarterly Journal of the Meteorological Society, Vol. U. p. 110. 
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pressure plnte was driven past its limit of 80 lbs., and was estimated by the 
Astronomer- Royal to have reached at least 40 lbs. per square foot. That 
squalls of wind are not generally so limited in area as not to affect at once 
the whole of a moderate- sized wall or house, must be well known, and, 
therefore, it would seem that the reason why such buildings can endure 
blasts of such strength, can only be that conditions such as I have mentioned 
greatly modify the pressure really felt. From the same considerations also we 
can readily conceive that the shape and area of the plates in instruments of 
different types may, by modifying the effect of the currents, render their 
records discordant and a comparison of them difiBcult. 

Before leaving the subject of pressure I may be allowed to mention Lindas 
wind gauge, which, although not a registering instrument, might yet be easily 
arranged to indicate maximum forces, and in that form could be usefully 
employed in conjunction with an Osier's instrument for determining the 
relation between the velocity caused by a head of air, of known pressure, and 
the effect such a current would produce on the pressure-plate, and thus 
supply data for a reliable table of wind velocities and equivalent pressures. 

Pressure instruments are, however, in far less general use than the form of 
instrument known as Bobinson's velocity anemometer. 

The essential part of this instrument is the wind- wheel — four hemispherical 
cups placed at the extremities of two arms rigidly fixed at right angles to eaoh 
other at the top of a vertical spindle ; this wheel being free to revolve hori- 
zontally, its rate of rotation is governed by the velocity of the vmid, and the 
number of its revolutions is registered graphically by the recording portion of 
the apparatus. The instruments vary considerably in size and pattern, bat 
in the form adopted by the Meteorological Office, and which may probably be 
regarded as a standard, the cups have a diameter of 9 inches, and the arms 
are 24 inches long from the centre of the axle to the centre of the cups. 
For convenience of registration it is necessary to reduce the motion of the 
cups by a train of wheels, and in the type of instrument I have mentioned, 
7,000 turns of the cups are required to make one complete revolution of the 
small cylinder on which is the recording pencil. 

Obviously the first thing required in using this instrument is a knowledge 
of the relation between the rate of motion of the cups and that of the wind. 
In his paper describing the instrument, published in Vol. XX TT. of the 
Transactions of the Royal Irish Academy, Dr. Robinson stated, as the result 
of experiments made to determine this relation, that the cups rotated vfith a 
velocity of one-third that of the wind, and that this relation was true for any 
type of instrument. The fiactor 8 has, therefore, always been used for all 
cup anemometers irrespective of the dimensions of cups and arms, or of the 
ratio of the one to the other. 

More recently, in 1874, M. Dohrandt carried out a series of experiments 
at St. Petersburg with instruments of various types, from which he concluded 
that Dr. Robinson's factor was too great, that it should probably be only 2*5 
instead of 8 ; and also that the factor varied with the type of instrument used. 

In Vol. I. of the Quarterly Journal of this Society there is a paper by the 
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Rev. Fenwick W. Stow, giving the result of a series of comparisons made 
between an instrument of the standard pattern and several others of various 
lengths of arm and diameter of cup ; this result, stated generally, was that the 
ratio of the movement of the cups to that of the wind depended on the 
length of arm and the diameter of the cups. He says, '* The results of these 
experim^its are, in the case of every instrument tried, utterly irreconcilable 
with Dr. Robinson's dictum that the centre of each cup travels at one-third 
of the rate at which the wind moves, and that this law is irrespective of the 
size of the cup or the length of the arm. Anemometers with short arms do 
not agree even approximately with the standard, excepting at low velocities. 
. • . • If the standard be assumed correct, the cups of most of the small 
instruments move through a space scarcely more than one-fourth of that 

passed over by the wind It is evidently desirable, therefore, that 

a proper proportion should be observed between the size of the cups and the 
length of the arms." 

In the Philosophical Transactions for 1878 Dr. Bobinson has given the 
results of a second series of experiments made with a whirling machine in a 
building speciaUy well adapted for the purpose, at Bathmines, near Dublin ; 
these experiments were carried out with great care and attention to details, 
and firom them the factor 2*286 was deduced instead of the original 8, the con- 
clusion being also arrived at that the factor was practically identical for 
instruments of di£ferent types. This series was not, however, entirely satis- 
factory to Dr. Bobinson, and it was, consequently, supplemented by another 
made in the open air with two instruments 22 feet apart and exposed to the 
action of the wind. An account of the method and results is published in the 
Philosophical Transactions for 1880. The factor obtained from this series 
was for the standard type of instrument, 2*881 plus a small constant due to 
friction ; with smaller cups and arms (4 ins. and lOf ins. respectively), but 
having the same proportion to each other as in the standard, the factors rose 
to 4*961. Four-inch cups on arms 26*75 ins. long gave a factor of 8*486, 
and with 12 inch cups on 28*17 inch arms the factor again fell to 2*8202. 
Dr. Robinson concludes, therefore, substantially as Mr. Stow, that not only 
must anemometers be equal, as well as similar, to give similar results, but that 
the factors will also depend upon the diameter of the cups as well as the 
length of arm. 

From this it will be seen that the important point of the ratio of the move- 
ment of the cups to that of the wind is as yet by no means well settled, and 
if Dr. Bobinson*s last factor for the standard instrument be correct, wind 
velocities hitherto obtained by that type need to be reduced about 6 per 
cent., whilst if the factor deduced firom the Bathmines experiments be 
adopted, nearly 24 per cent, must be deducted ; and further, it is evident 
that no direct comparison can be instituted between instruments of different 
types until the fsLcior for each type has been obtained by direct experiment. 

Another point to which attention ought to be drawn is the want of uni- 
formity in the conditions under which different instruments are set to work, 
an important point to consider in comparing their results. I am not now 
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referring to expoiuTt, bnt to the pofiitioD of the recordiDg apparftttu with 
regard to the cups. I know of one instminent in which the onps are about 
150 feet above the recording pencil, that lengtii of vertical shafting intervening 
botween the two; and of anuUier where, in order to have the recording 
apparatas in a oertun position, a namber of ehaflB (eis or eCTOii, measnnng 
in all abont 140 feet) in difierL'ut dircctiooB, with an nnavoidablv large amonnt 
of friction and Iobb, doe to the gearings, has been employed. Probably it is 
not too maob to say that do two inatramonts have yet been erected in vfaieb 
the conditions of fiietion, &c., are in any great degree similar; and, there- 
fore, in mdifa to nnder the indications of different inBtmmente of similar 
type strictly oomparable, inetrumental errors ought to be determined fur each 
in mtu. 

The eatpoKtre ci anemometerH is an important consideration in the caee of 
all inatmments alike, whether velocity or prcBBure. Eddies and upward 
cnrrenta eansed by the deflection of the wind bj walls, roofs, ftc, may eaeily 
magnify or dlminieh the effect on the infltrnment, and therefore in this respect 
also there ie need for nnifomiity and care. An open staging raiKed well 
above any boildiug ie probably the best kind of support an anemometer 
conld have. 

For certain purposes the velocity instrument has an important disadvantage 
in ita inability to indicato, nndcr ila usual condilions, the eilreme forces of 
wind. This is due to the necessarily contracted scale which for economic 
reasone has to be nsed. In the standard type 7,000 revolutionB of the cups, 
equal to 60 miles of wind, produce a lino only 2'76 ins. in length ; the width 
of 60 minntea of the time scale being less than 0*4 inch. It is, tlkerefore, 
evident onder these circnmstances that many most interesting facts connected 
with wind velocity must be completely lost. A squall of wind, nnless it be 
very violent or last for several minutes, is masked in the general appearance 
of the trace and cannot be detected ; and, indeed, it not nn&eqnently happens 
that when its squalliness has been the chief oharacteristic of a wind the 
anemogram fails to give any indication of it For example, the squally 
character of the easterly gale of January 16th of this year will be fresh in 
the recollection of all, yet an examination of the Kew anemogram for that 
day fails to show idany indications that the wind was other than steady and 
uniform in force. At Seaham on December 2Bth, 1679, althoogb squalls 
were so frequent and violent as to dam^e the instrument, and to call for 
special remark by the observer, yet the trace is almost entirely devoid of 
any indication of the occnrrence of more than a fresh wind with a maximuiD 
Telocity of between 30 and 40 miles per hour. Instances do, however, occnr 
in which the squalls are of snfBcient intensity and last sufficiently long to 
affect the trace, and allow of an approximation to the maiimam velocity 
being made, and I append tracings of one or two anemograms in which this 
is illnstrated. 

The first is from the Aberdeen instrument, and although the total record 
for 60 minnt«s is not more than 80 miles, the total in 2 minutes is 4 miles 
or 120 miles per hour, and in 5 minutes 6 miles or 60 miles per hour. 
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eecond example ia from a Valencia anemognun, and gives in 8 
I atoUl of 4 nUles, or 80 milei per honr ; the total for 60 miuB. being 
mflea. 




iliird case is fl^ more marked, and is taken from a Holyhead florre; 
il for 60 minutes is onlj 80 miles, but h^ of that amoont was 
ed in one-sixth of the hoar. The voodoat shows the trace for two 
tiTe hours, and during that interral eeTeral inelanoefl of squalls are 
own. In the fourth instauoe, taken from a Eew onrve, the sqn^, 
short, was sharp, and is well indicated b; the traee, a portion of which 

7 parsllel to the honr lines. The oopies of Uie traees hare been some- 
ilarged from the originab for the sake of aleamesa. 

shorter periods than those mentioned, stjll higher rates wonid, of 
be obtained, and instances might have been qooted in which, for 
minutes, rates maob exceeding tiiese are shown. I have, however, 
err rather hy being too low than too h^h in the rates I have given, 

longb, owing to the character of the traee, these amonnts cannot be 

08 a6>oJul«Iy correct, still I do not tbinkthejr foil below the rates quoted. 
action with tiiem I jmj state tbat Prof. Stokes, F.R.8., has recently 
d a form of anemometer — which he baa called a " Bridled " anemo- 
-in which the wind, acting upon five cups, tends to twist tbem round, 
irevented from doing so by weights attached to the instrument, and 
lave to be lifted as the cnps revolve. The height to which the weights 
id is therefore the measure of the strength of the wind, and is recorded 
per carried npon a cylinder. The instrument is provided with an 
ment for opening the time-scale at pleasure during galea ; it has been 
at Holyhead, and its record can therefore be compared with tbat of 
inary velocity instrument at work near it. On comparing the two it 
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is EccD that heavy gnsla are always shonii eynchronously with the occotrence 
of the phenomeDa referred to on the trace of the ordinary inBtnuneDt, and 
evidence is thns afforded of the fact that the appearance is really due to great 
accelerations of the speed of the cups, lasting some time, and not to any 
accidental instmmental defect. 

There is nothing in the velocity anemometer to prevent its heing used for 
indicating the raie» of wind during small intervals of time, and some years 
ago I contrived an armngement in which, bymeanb of a governor attached to 
the shaA, or to a smaller one geared to the main shaft of the instrament, a 
truce somewhat similar in choraoter to that of the pressure instrument was 
obtained. Cams, arranged to equahse and extend the scale of the instru- 
ment, were attached to the governor and acticg upon shoulders raised a rack 
which gave motion to a wheel acting in its turn upon the recording pencil. . 
I found by ciperiment that the cups «cre very quick in taking up on increase 
of velocity and equally prompt in s]o^ving as the wind decreased, but I regret 
that I had no opportunity afforded mc of making a fair trial of tho instrument 
under proper conditions for thoroughly testing its efficiency. 

A mistake which has been very generally made, and which has caused 
much misconception afa to the real velocity attained hy the wind, is to ^ote 
tho nnmher of miles actually completed in CO consecutive mioatee as the 
measure of its destructive force ; and also to compare such tnean velocitioa 
with eatimatfl^J forces or rocordeii prL'ssures made at certain points of time. 
Instances are by no means rare in which small hourly totals are recorded, but 
in which nearly the whole of the mileage was registered in a few minutes of 
the hour, and in such cases it is manifestly misleadit^ to compare the total 
for an hour with an observation made at any one minute of the hour — in 
other words, to confuse the rate at a part of the interval with the total 
distance covered during the whole of the interval. Some of the moat violent 
gusts of wind occur at times when the hourly totals are not particulariy great, 
and indeed the &ot which most, be generally known that gusts are commonly 
followed by lulls, when the wind falls considerably below its apparent mean 
force, would lead oa to eipeot in gusty winds a moderate total for such a 
period as an hour. Daring the storm in which the Tay Bridge was wrecked 
the hourly totals at Glasgow and Aberdeen were not at all lai^ for a gale, 
and would of themselves afford no clue to the fact that during the interval 
velocities sufficient to overturn such a structure had been reached. A esse 
in point is quoted hy Capt. Toynbee in an account of a cyclone at Madras, 
printed in the Joomal of this Society for 1870, The captain of a ship 
mentioned gave a force of 12 for the wind, and since vessels were dismasted 
and sad havoc made with them generally, he was probably very near the 
truth ; yet the anemometer on shore gave a maximum of only 6S miles per 
hour, upon which Capt. Toynbee remarkes, this " may be partly accounted 
for by the fact that the curve from the Observatory only records the mean 
speed, whilst Capt. Donkin's opinion would be infinenced hy the force of th« 
gusts ;" to which I may add that since it was probably the " force of the 
gusts " which rendered the gale in any way remarkable, in omitting to 
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indicate it the instmment failed to record the most important feature of the 
gale. As a matter of fact, the register of a velocity instrument of the standard 
type is of little value as regards its negative information, since it is certain 
tiiat a heavy gust may occur, sufficiently strong to do a great amount of 
mischief, and yet not he indicated on the anemogram owing to its transient 
character. It is important to hear in mind these considerations when using 
tables of equivalent velocities and estimated forces, or pressures of wind, 
which have been based on these hourly measurements of velocity. 

Before concluding, it may be interesting to quote some high velocities 
extending over considerable intervals of time, and recorded by instruments of 
the standard type referred to in this Paper ; they are remarkable as being 
amongst the highest recorded as having occurred in this country. 



1869 Dee. z6 Holyhead 



550 milea in 8 hours. Average rate 69 miles per hoar. 



1876 Bee. 
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In each of these cases the factor 8 has been used for the ratio of movement 
of the cups to that of the wind. 

In connection with the Yarmouth record it is worthy of remark that after 
resisting the heaviest portion of the gale, one of the cups was blown away in 
a squall when the velocity for the hour was but little more than half what it 
was during the height of the storm. 

In a hurricane at Bermuda, on August 25th, 1880, what would probably 
have been a most interesting record was lost owing to the roof of the house 
on which the anemometer was erected being blown away, the rain getting at 
the paper and destroying such of the trace as was already registered. I have 
to express my obligations to the Meteorological Council for permission to quote 
these examples from their records. 

In conclusion, I think I have said enough to show that anemometry is not 
at present in a condition which can be considered satisfactory ; many assump- 
tions which have hitherto, upon insufficient data, been accepted as true, are 
clearly in need of modification or rejection ; and the practical importance of 
the subject is such as to call for earnest attention to the whole matter. 



DISCUSSION. 

Mr. RooEBS Field agreed with Mr. Curtis that anemometry was in a very 
unsatisfactory Rtate. He exhibited and explained a diagram similar to that 
printed in Vol. V., p. 212, of the * Quarterly Journal,* but containing in addition 
the results of the experiments on a Kew Pattern Anemometer carried out in 1872 
by Mr. Jeflfery and Mr. Whipple with the steam Merry-go-round at the Crystal 
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Palace, and recently " unearthed " by Prof. Stokes. The most important experi- 
ments of Dohrandt were not those of 1874, referred to by Mr. Curtis, but the 
later ones of 1878; and when these were compared with the experiments at the 
Crystal Palace and with those of Dr. Robinson at Rnthmines, tne most remark- 
able agreement was found to exist between them. This close agreement, he 
(Mr. Field) considered, placed it beyond doubt that Dr. Robinson's factor of 3, 
hitherto adopted in the construction of cup anemometers, was wrong, and that 
the correct factor was 2 40 or 2*45. This factor was moreover only right for 
high velocities — for low velocities no constant factor would apply, as the Iriction 
of the instrument then became a more important element 

He further pointed out that this error of 18 or 20 per cent would account to a 
great extent for the discrepancies alluded to by Mr. Ellis between pressures 
calculated from maximum velocities registered by anemometers and pressures 
actually recorded by pressure plates. The pressures were as the squares of the 
velocities, and therefore an error of 20 per cent in the registered velocity would 
introduce an error of between 35 and 40 per cent, in the corresponding calculated 
pressure. It was not creditable to meteorologists that errors of this magnitude 
should still be allowed to exist, more especially in a branch of science that had 
such an important practical bearing. 

Prof. Stokes agreed with what nad been said by the author of the Paper, and 
believed that we had now nearly got the true factor for Robinson's anemometers. 
The Crystal Palace experiments probably gave the factor a little too high, as no 
special precautions were taken to reduce as far as possible the friction. 
Different patterns of anemometers reciuire their own proper factors. He conceived 
that the best position for a comparison of anemometers would be an open field, 
or, better stilU the shore of a lake, while the roof of a building would not be a 
good position. With regard to the pressure exerted on a plate, the air would be 
at rest in the middle of the plate, and would glide off at the sides. According 
to theory, where the velocity is less than in the wind at a distance, the pressure 
is greater, where greater, less. In the middle, at any rate, there must be an excess 
of pressure, whicri, however, would become less towards the sides, where, as 
experiment shows, it is sometimes changed into a defect However, on the whole 
there is an excess of pressure on the front face. The air rushing past the sides 
would get entangled with the air in the rear of the plate, and would tend to drag 
it with it, tending thereby to create a partial vacuum, so that there is a defect of 
pressure behind. The observed pressure is made up of the excess in front and 
the defect behind. Ordinary buildings could not withstind pressures shown by 
pressure plates. The " bridled ** anemometer agrees in the character of its 
mdications with the pressure plate. 

Mr. Whipple said that he had found that the velocity of the wind recorded 
by an anemometer on the top of a building 70 feet above the ground was from 
20 to 40 per cent, greater than that indicated by one 15 feet above the ground. 
He was glad to hear that Dr. Dohrandt's experiments at St. Petersburg hi^ been 
made with large anemometers ; his first experiments, he believed, were made 
with a small instrument. There was always a great defect in the registration of 
direction with light winds — a serious point. He had recently watched the smoke 
from a bonfire, according to which the wind appeared to be dodging about through 
an angle of 120° ; the anemometer close by showed that the very light breeze 
then blowing had not sufficient power to influence the vane. What was the use 
of recording the direction of the wind under such circumstances ? He thought 
it desirable that observers should adopt a sign indicating calm when the velocitr 
was under 3 miles per hour, instead of entering in their registers a direction which 
they knew to be probably incorrect 

Mr. Mawley thought that the author had given a very clear description of 
the unsatisfactory position in which we are placed at the present time as regards 
measuring the velocity and force of the wina. It seemed to him, however, some- 
what superfluous to enter into a discussion as to what are the most perfect forms 
of instrument to use for these purposes, when there appears so little proapect of 
finding on land suitable positions in which to place them. In fact, differences in 
the indications of any two patterns would in most cases be more than counter- 
balanced by those due to influences dependent on the various modes of exposure 
available. From the Paper it might be inferred that the hourly values recorded 
by velocity anemographs very seldom give any indication that the force of the 
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▼ind had at any time been particalarly great, whereas in reality precisely the 
reverse of this was the case. He (Mr. Mawley) had found the rate of revolution 
of the cups of a well exposed anemometer a good guide when estimating the 
force of tne wind — mucn better than watching the movements of the upper 
branches of trees, which, of course, vary at different seasons. As regards very 
light winds, he agreed with Mr. Whipple in thinking that a vane which was 
sufficiently steady to work satisfactorily in a high wind would often give incorrect 
indications in very light airs. Indeed, under such circumstances, even smoke 
from neighbouring chmineys might occasionally be seen moving in diametrically 
opposite directions. 

Mr. Leckt thought that anemometers were very unreliable when placed near 
the roofs of buildings, as the wind is deflected upwards, as was clearly shown by 
cattle going close to the edge of a cliff for shelter when the wind is blowing *^ on 
shore. 

Mr. RuMDELL thought the divergence of the lines representing low velocities 
of the wind in Mr. Field^s diagram had been properly attributed to instrumental 
friction. He had heard the complaint made against certain anemometrical 
records that they made calms of very frequent occurrence, while at Liverpool, 
both at the old observatory and at Bidston, the cups of the anemometers were 
very rarely at rest, only a tew hours of calm being recorded in the course of a 
Tear. Variability in direction was not, he considered, the exclusive character of 
light winds. Certain strong winds constantly oscillated through a considerable 
angle while keeping a generally uniform direction, and he believed it would be 
found that these oscillations were nearly synchronous over very large areas. In 
respect to the influence of size on the pressure-plate of an anemometer, the high 
presaores recorded at Bidston had been attributed to the large size of the plate, 
ureater pressures, however, had been recorded since it had Men reduced from 3 
to 2 feet in diameter than before. This may not be due to the reduction in the 
eize of the plate. It must be remembered that experienced yachtsmen are of 
opinion that with a siven area of canvas the best results are obtained when it is 
used as one sail and not when it is divided into two or more sails. Careful 
experiments on wind pressure upon large areas were much wanted. At the 
recent meeting of the Institute of Naval Architects it was stated that as yet no 
experiments appear to have been made on surfaces larger than a handkerchief. 

The President (Mr. Symons) said that the late Mr. Cator endeavoured to 
overcome the diminution of pressure at the back of the plate by fixing a cone to 
the rear of the plate. The question of the en*or in the factor for velocity 
anemometers, was another lesson on beginning at the wrong end. Beginning, 
that is to say, without sufficiently positive truth of the infallibility of the instru- 
ment, wad of the conclusions drawn from its indications. It was very desirable 
that there should be uniformity with regard to the registering, position, oiling, 
and cleaning of anemometers. He did not agree with Mr. Curtis that anemometers 
should be mounted on a platform above buildings, as the buildings themselves 
would greatly affect the wind ; he thought that the best exposure would be at 
the top of a pyramid or cone. He strongly approved of the suggestion that two 
definite patterns of anemometers should be adopted and no others used. 

Mr. CuKTis wished to explain, with reference to a remark of the President, 
that he did not advocate the erection of anemometers on the roofs of houses if 
eligible sites could be otherwise obtained ; but since in the majority of cases, in 
rural aa well as urban districts, close proximity to a house was unavoidable, he 
considered that under such circumstances the best result would be obtained by 
raisine the instrument well above the house on an open framework such as would 
offer uie least resistance to the wind. He was indebted to the kindness of Mr. 
E. T. Dowson, of Geldeston, for a copy of the hourly velocities recorded on the 
18th of last January by the anemometer erected on the roof of the Free Library 
in the centre of the City of Norwich, from which it appeared that the maximum 
number of miles registered in an hour during the storm was 32, at the same time 
that the Yarmouth instrument recorded 84, and during the twelve hours in which 
the latter registered a total of 865 miles, the Norwich instrument indicated only 
321 miles — averaging but 26} miles per hour ; this fact emphasised the import- 
ance of what had been said relative to the necessity for uniformity in type of 
instrument and conditions of exposure in order to render anemometrical results 
comparable. He might add that it was characteristic of the direction trace pro- 
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duced by the arrow-vane that in light winds the oscillations were very large and 
apparently erratic, the windmill-vane commonly giving a straight line at such 
times ; in strong winds both vanes gave a broad blurred line made up of small 
oscillations on either side of the mean point, and in the windmill-vane the line 
would probably average about two points in breadth. 



The use of Synchronous Meteorological Charts for determining mean 
VALUES OVER THE OcEAN. Bj Charles Harding, F.M.S. (Plate X.) 

[Bead June 15th, 1881.] 

The disenssion of observations from ships* logs presents nmneroas difficulties 
altogether foreign to land observations, although at the same time there are 
certain principles which most be rigidly adhered to in the discussion of both. 

In obtaining a mean at a land station, say for a month, certain fixed hours 
of observation are selected an^ the final mean is struck, due regard being 
paid to the continuity of the observations, seeing that each day is repre- 
sented and that the same hours are used for each day. 

The same principle is not attempted in the discussion of sea observations. 
A ship is a constantly shifting observatory, recording an observation in one 
spot to-day, while on the following day she may have moved a considerable 
distance and have entered a different area of observation. It is only by grouping 
together a sufficiently large number of observations for a fixed area that any 
thing like a fairly correct result can be obtained. Inasmuch as in marine 
meteorology the important consideration for the navigator, when making a 
certain passage, is, Shall I go North, or shall I go South ; shall I go East, 
or shall I go West ? it is of primary importance that the results given for the 
different geographical positions should be as nearly as possible comparable 
one with another. 

The object of the present Paper is to exhibit a method of obtaining 
averages from observations made on board ship, which has considerable 
advantages in its favour on account of its eliminating many of the difficulties 
which exist in the ordinary methods followed in the discussion of ocean 
meteorology. 

The methods usually followed have so frequently been described in the 
Reports of the Meteorological Office that but a few words of explanation will 
here be given to convey broadly the principles on which they are based. 

It will be evident at once that, taking for example the discussion of the 
meteorological elements for the North Atlantic Ocean, it is only possible to 
get an occasional' observation in any fixed position. The method hitherto 
adopted for obtaining mean results is to select a space having a fixed area, 
say a 5° square, i.e. a space comprising 5^ of latitude and 6° of longitude, 
and to use all the observations recorded in this space for obtaining a mean 
result. The same is done for all other 6? squares, and the results thus 
obtiiined are necessarily treated as comparable. 

In the discussion by the ordinary method there is a decided advantage in 
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groaping the observatioiis into rather largo spaces, since hy so doing the 
nmnber of obseryattons is necessarily augmentod and the value of the result 
eonseqaently increased — ^for if, for sake of example, we take a single-degree 
sqoare instead of a five-degree square there would be 25 means instead of 1, 
and the nnmber of observations available for each lessened proportionately. 
In ihe most crowded parts of the ocean the material for determining the 
values of sneh minute districts is not sufficient, nor is it ever likely to be 
■o, but by wcffking on larger spaces isobars (if dealing with the barometer) 
can be drawn, by the aid of which the values can be read off for any space 
required, however minute. 

Whatever sized space is chosen, the result deduced may be obtained from 
the observations of different ships and made in quite different years and 
under very different conditions firom those in the adjacent space with which 
eomparison is made. Indeed the means of sea observations are made up from 
a certain number of snatches of observations, here one observation, recorded 
during a gale, giving a tery low reading of the barometer, and there, in the 
adjacent space, possibly no record in a gale at all. From this method of treat- 
ment it is evident that in a part of the world where the conditions are very 
ehangeabie, it is only by the massing together of a large number of observations, 
extending over many years, that any approach to a reliable mean can be 
obtained. 

The discussion of the weather of the North Atlantic for August, 1878, by 
the Meteorological Office,* has afforded an opportunity of testing another 
method of obtaining mean results, and although other synchronous Weather 
Charts have been published, the data used, in my opinion, have not been 
sufficiently numerous to warrant the present method being applied to them. 

Captain Toynbee's discussion gives a synchronous chart for the whole of 
ihe North Atlantic and neighbouring continents for Oh. 4dm. p.m. Greenwich 
time, each day throughout the month, as obtained from the logs of about 
280 vessels. Observations firom about 160 vessels have been used each day, 
in addition to the records firoin many land stations. 

For each of these synchronous charts isobars ^ve been drawn for the 
whole of the North Atlantic, and for the working of the present paper these 
isobars have been used for obtaining a reading of the barometer at the cen^j^ 
of each 5^ square for each day throughout the month, and firom these daily 
vahies a mean has been obtained for each 5° space for the whole month. 
It will thus be seen that all the means obtained in this manner are strictly 
comparable with each other, as much so as if the observations of fixed 
stations on shore were being compared. 

To illustrate more clearly the method of working, I shall explain the process 
followed in this Pftper by reference to the official Daily Weather Chart. 
On May 15th the barometer at London was 29'84 ins., and at Holyhead 
29'56 ins. ; by the aid of these and other stations isobars are drawn by pro- 

* The Meteorology of the North Atlantic during AugcuBt, 1873 ; by Captain Henry 
Tojnbee, with 81 Synoptic Charts. London, 1878. 




of iMvoBeier oi«r llie intflrTCiiiiig fpAce, and firmn 
veaimg ai aa j inftflnDadiftfte ^oi behreen London 

ttdf dsT &e kHo^ctne gndkai vaa pnilj imifivm baiween tiie two atationa, 
m> liat &e han—tn ai a piaea aitwatad Uf-vaj b at w wn thaan, say at 

W 9-70 ina. It u dadlj m Ada waj, by reading off 

tha iaokaia at Ifaa rafnad ^oi of obaia laliuu (tiie centra of eaeh 

t\ ftat fta indhidaal ohaaiiatkia of each daj bare been 




Of eonaeit will be aignd ftat wa haia bere onfy fta mean far one month 

ftat fta eoadilioBa an^ bacta been Tary difEBnnt in other 

tiaift Bi tida, bot I maintain that aa 

tiie BaaiiB far thia ain^ month are 

faoii tiie iiliau iitianu of many years worked in 

by fjn a ab a ain g with &■« l aa ullB tboae of other years 

lafiabla a faa n Be s eoold be obtained. 

'a aariaa ef Bjmdaauam Ckmhm far tiie North Atlantie contains 

far AmguAt 1874, S« and 6, but the Jaboor of producing a 

itUy chart Ihiaa ttaaa far each day is too great to be undertaken by a 

pmate aadifidBal, and aspeeiaHy by one with onfy a limited time at his 

disposal ; at the aame time it ia donbtlal whether the observations nsed in 

these charta are any thb^ lika anftcient to aUow of the isobars being drawn 

withasofident degree of aceoracy to enama a correct resolt. Bythisitmost 

not be understood that I in any way wiah to undervalue Captain Hoffineyer's 

charts, or to diflfor in the ieaat froon the methods fidlowed, but the data used 

were evidently insuificient. IL Le Terrier abo brooi^t out a series of daily 

Svnchroiious Charta far 1865 and part of 1864 in his AUa$ de$ Mouve- 

wunis Generaux d$ VAtmo^pken, embracing the North Atlantic north 

<^ iff N. The data used far these charta were also insufficient. The 

charts to which we may feok with aome degree of confidence are those 

now in course of publication by the Signal Office of the United States 

(Government, for the construction of wluch tiie international series of 

synchronous obeervations are used ; these will doubtless afford material for 

this kind of work; but the only wumikhf chart for August at present 

published is that for 1878, one of the aeries idiich appeared in * Nature^* 

but this special chart ia of doubtfal value, probably owing to the want 

of more observations, and I have not yet seen any statement as to how 

these monthly charts are obtained, so that at preaent it is felt that no other 

observations exist which are available for combining with those deduced from 

the publication by the Meteorological Office. As before stated, the number 

of ships observing each day over the Atlantic for the charts of August, 1878, 

was about 150, and it is evident that a smaller number than this is not 

sufficient to give reliable results. Such a large number of observations can 

only be obtained by a public department, and then only by a special effort 

which would be easiest made by a nation having a large trade on the 

Atlantic, such as Great Britain. 
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The chart (Plate X.) gives the mean barometer for the centre of each 5° 
square in the North Atlantic between the latitudes of 15° and 55° N., also 
the isobars drawn from these mean yalues for the month of Augost 1873, so 
that the reading of the barometer can be obtained for any spot in the 
Atlantic by reading off the Taloe shown by the isobars. 

An observation was omitted in striking the mean which was materially 
influenced by the hurricane which was tracked from near the Cape Yard Islands 
on the 12th to the west of Bermuda on the 22nd, and finally crossed New- 
foundland on the 27th. 

Although the Synchronous Charts extend to the Equator, it was not con- 
sidered safe to attempt to deduce the means to the south of 15° N., since 
but few isobars are given lor this part, and August is the month in which the 
I>oidruai is at its most northern limit, extending to about 12° N. ; this would 
tend to increase the difficulty of obtaining the mean values unless the chart 
embraced some portion of the South Atlantic. 

With the view of comparing the results which are obtained by the method 
followed in this Piqper with the ordinary method of obtaining means at sea, 
t few squares have been selected bap-hazard and dealt with in the ordinary 
way, i^. striking an average from all the observations recorded in a certain 
space, in this case a 5° square. The spaces selected are those between 85° 
aod 45° N., and 80^ to 45° W., which boundaries contain six five-degree 
squares. 

By the method suggested in this Paper, ue, using each day's observations 
approximated by aid of the isobars drawn, we get : — 

West Longitude. 

45''-4o'' 40**— SS'* 35**-3o* 

Ins. Int. Int. 

Latitude 4^«4o^ N. ..••..•••• 30-21 30*25 30*29 

>« 40—35 N 3028 3o*ja 3034 

By the ordinary method, i,$, using the actual observations recorded, we 
get- 
West Longitude. 

. » ^ 

45*^-40** 4o**--35^ 35^-30^ 
Ins. Int. Int. 

Latttude 45^— 40^ N 30*17 30*32 30*19 

No. of Dayt' Obterrationt '3 5 7 

Latitude 40P— 35** N .... 3o»38 30-30 

No. d Dayt' Obtervationt o 10 4 

The results by the former method bear evidence by the range of the figures 
of being by fax the preferable. 

To test how far the month here dealt with represents the average con- 
ditions of August, I have compared the means deduced from the observations 
of 1878 with the averages for August deduced from several years* observa- 
tions. In the first place making a comparison with the mean barometer 
values published by the Meteorological Office for 15° to 20° N., and 15° to 
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W., in their discussion of the Nine Ten-degree Squares in the Atlauti 
uatorial District, we get : — 

West Longitude. 



40°— 35° 35°— 30° 30°— 25° 25*»— 20° 20°— 15 



o 



Latitude 
15°— 20«N. 



Ins. 
30-04 



Ins. 

30-02 



Ins. 
30*01 



Ins. ) Sjnchronous Method, 



ns. ) 
29*92 j August 1873. 



30*03 30*02 30*00 



Ins. 
29*97 

20*o6 20-04. I Ordinary Method, 
9 9 9 94 ^ about 16 yeajs. 

(poor, only 
16 obs.) 



For the values obtained for August 1873, only 41 observations wer 
recorded, whilst for those by the ordinary method 1,083 observations wer 
used. This comparison is, however, for a part of the sea where very HttL 
change takes place in the height of the barometer. 

The following gives a similar comparison for the American Stations on th« 
western borders of the Atlantic, using the mean values published in th 
Beport of the Chief Signal Officer ; also for the European and othe 
stations, using the records from the observatories of the Meteorologies 
Council and Buchan*s observations : — 







Lat. N. 


Long. W. 


Barometer. 


Station. 


Aug. 1873. 


Aug. for 

several 

years. 


Difif. of 

Aug. 1873 

on average. 


• 
OQ 

§ 

■•• 

eS 

••• 

GQ 

S ' 
•g 

1 

li 

S?*«M . 
P •** 

am 

■si 

a 


f Eastport 


/ 
44 55 

43 40 
42 21 

40 43 
38 56 

36 51 

3» 45 
30 24 

27 
14 3» 

54 11 
53 5' 

51 28 
50 9 

38 43 
36 7 

32 38 

3* »3 
»5 4 


/ 
66 54 
70 14 

7« 4 
74 

74 58 

76 19 

79 55 

81 40 

82 18 
81 48 

6 39 
2 28 
10 18 
19 
5 4 
9 8 
5 »' 

16 56 
64 40 

77 11 


Ins. 

30*04 
30*03 
30*06 
30*07 
30-05 
30*07 
30*08 
30*07 
30*09 
30*06 

2986 
29*86 
2990 
29*97 
30*00 
30*12 
30-03 

30*14 
30*16 
30*10 


Ins. 

30*01 

30*03 

29*94* 

30*04 

30*02 

30-05 

30*04 

30-05 

30*06 

30*01 

29*90 
29*89 
29*96 
2998 
30*02 
30*06 
29*99 

30*10 
30*22 
30-07 


In. 
+ 03 

•00 

+-I2* 

+•03 
+•03 

+•02 
+•04 

+-OJ 

+ 
+ 

— •< 

• 


Portland 

Boston 


New York 

Cape May 

Norfolk 


Charleston 

Jacksonville 

Pnnta Bassa 

^KeyWest 

r Armagh 

Stonyhurst 

Valencia 


KeW 

Falmouth 

Lisbon 

^Qibraltar 

Funchal (Madeira) 

Bermuda 

Nassau 


4 
-f 


^an ) 







* Clearly 10106 mistake exists in the average at Boston. 

The small differences shown to exist between the means for Aug 
and those for August for several years would certainly seem to sho' 
values deduced from this single month represent very fairly t) 
conditions of the barometer for that month, and in the abscnc 
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means for certftin unfrequented parts those given in this Paper may prove of 
value. 

The German Meteorological Office is discussing the belt of the North 
Atlantic which lies between 2(f and 50° N., and the two volumes already 
published afford the following comparison for the barometer observations : — 

The results worked for this Pftper give for August 1878 — 

West Longitiide. 

/ * . 

30®— 15«> i5»— ao** 2o*>— 15<» 15°— 10° 

Ins. Ins. Ins. Ins. 

Latitude 4^ — 50® N. ..•• 30*17 30-16 30*13 30*08 

ft 40 — 45 N 3o*»9 30'i6 30*11 30*16 

The C^erman discussion, by the ordinary method of obtfdning means from 
marine observations, gives for August from several years* observations : — 

West Longitude. 

30**— «5** 15®— 20® 2o*>-— 15** IS**— io<» 
Ins. Ins. Ins. Ins. 

Laftitiide 4S®— 50P N. •••• 30*06 30*03 30-03 30*03 

M 40 — 45 N 30*14 30*06 30*01 30-07 

These results are in very poor agreement with each other, but the run of 
the figures m the Qerman discussion would seem to leave room for doubt as 
to tiieir accuracy, although on the other hand the figures for August 1873 
may be somewhat too high. 

When commencing this Paper it was my intention to have dealt in a similar 
manner with the winds and air temperature, both of these elements being 
also given*on the Synchronous Charts published by the Meteorological Office. 
The winds were fiurly commenced, but the amount of labour was so great 
that I ultimately abandoned the idea ; but suffice it to say that doubtless a 
similar discussion of the winds would have shown a well-defined anticjclonic 
circulation round the area of high pressure which is situated in Mid-Atlantic. 

In the letterpress which accompanies the Synchronous Charts, which have 
been used for this discussion. Captain Toynbee, in speaking of the area of 
high pressure in the centre of the Atlantic, calls attention to the manner in 
which the wind circulates round this high pressure, and follows the direction 
of the isobars, but drawing slightly out from the centre. 

It is not necessary for me to remark here on the great importance of 
Synchronous Charts for the elucidation of weather changes, but if I have 
shown that such charts are also of value for the building up of reliable moan 
results this must prove an additional argument for the carrying out of that 
special style of work. 

NOTB. 

In the course of the discussion which followed the reading of this Paper, 
Mr. Soott drew attention to a similar method having been recommended by 
Captain Hofimeyer in a paper read at the International Meteorological 
Congress, held in Paris, August 1878. I had not seen that paper, but it is 
satisfactory to find that I have independently arrived at the same conclusion 
as Captain Hoffineyer. I have for many years had the subject matter in 
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jhy mind (see the discusBion which followed one of Mr. Abercromby*8 papers , 
read in April 1878 and printed in the Quarterly Journal, Vol. lY. p. 157). 




DISCUSSION. 

Mr. Archibald said, that though the resalts obtained from the method 
employed by Mr. Harding for August, 1873, showed a remarkable agreement 
with those got by the ordinary method based on 16 years* observations, he 
thought this was rather a prooi of the remarkable constancy of the barometric 
conditions over the Atlantic durine: August from year to year, than of the 
superiority of the method employed. On comparing Mr. Harding's results for 
1873 with those obtained from 16 years* observations, it appeared that a large 
anticyclone usually prevails over the North Atlantic in August, and that in 1873 
the centre of this anticyclone was rather to the west of its ordinary position. 

Mr. Laughton was inclined to think, with Mr. Archibald, that the agreement 
obtained by the two methods, as shown by Mr. Harding, was fortuitous. It 
seemed to him that the mean of many observations, taken promiscuously at all 
hours of the twenty-four, is more likely to be correct than that found by few 
observations, taken at a fixed time (7 h. 35 m. a.m. Washington time), which over 
the extent of the Atlantic varies by about six hours of local time, and involves 
therefore very considerable differences of correction for diurnal range. 

Mr. Scott said that Capt. Hoffmeyer, in a paper read before the Meteorological 
Congress at Pans, in 1878, of which a translation was published in the Zeitschrift 
der Oesterreichischen Getellschafi fur Meteoroioaie^Vol. ^iiu p. 337, had employed 
the same method as Mr. Hiding. He himself considered that by this 
method of obtaining mean values from a series of simultaneous observations 
plotted on charts for a month barometrical means could be obtained from districts 
of the sea which lie out of the ordinary track of ships. No one who had not had 
practical experience of marine meteorological discussions could realise how 
difficult it was to obtain information uniformly distributed over the area under 
discussion from time to time, owing to the fact that ships kept in regular tracks, 
leaving other parts utterly unvisited. 

Mr. Stbachan said it was unnecessary to institute a comparison of synoptic 
means with ordinary averages, as the two methods are distinct and fulfil different 
purposes. The United iStates Signal Office publish a synchronous meteorological 
chart for each day, and likewise a chart of the monthly average conditions. The 
monthly charts must be drawn from synoptic means, that is from the means of 
data extracted from the daily charts, in the manner very clearly explained hy 
Mr. Harding. If they were not compiled in this manner he should very much 
doubt their value. If it were possible to get a continuous supply of observations 
this method of meaning would be very viduable, as it would enable them to 
compare the weather of one month with that of another, and finally one year 
with another year. Given synoptic daily charts, there was no other method of 
averaging their conditions. Me had himself used the Daily Weather Charts for 
this ioentical purpose for many years. The time had now arrived, when so much 
synoptic work being done, the method of deducing synoptic means must come 
into general use, and therefore Mr. Harding had done good service in directing 
the attention of the Society to it. He regarded it as one of the best pi4>ers read 
to them for a long time. 

The Pbesident (Mr. Symons) said that some of the charts published by the 
United States Signal Office, giving the isobars over the whole of the North 
Atlantic, must be very fallacious, as they were based only on about twelve 
observations. When a sufficient number of observations could be obtained to 
draw isobars, he considered that the synchronous method would be decidedly 
the best The difficulty was in getting the materials. 

Thb Climate of Fiji : Results of Meteobological 0B3SByATioNS taker at 
Dblanasau, Bua, Vanua Levu, Fm, 1871-1880. By R. L. Holmbs, 
F.M.S. 

[Bead June 15th, 1881.] 

* As a farther contribation to the little known meteorology of the South 
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Pacific, and of England's youngest colony, I beg to lay before the Society an 
abstract of obser?ation8 taken by me at Delanasau, Boa, Fiji, daring the five 
years ending December 81st, 1880; and I haye appended thereto the 
principal results for the five years previous, namely, from 1871 to 1875, 
forming an unbroken series extending over ten consecutive years. 

In my former report* the position of the station, the instruments, &c. 
were fully described, but it may be desirable to repeat here some of the 
partienlan. 

Delanasau lies m the Province of Bua, north-west district of Yanua-Levu, 
the seeond largest island of the Fgi group. This island is 105 miles long, 
with an average width of about 25 miles. It runs in an ENE and WSV7 
direction, or almost at zi^t angles to the course of the prevailing SE trade 
winds. The wh<^ island is more or less hilly, with a few conspicuous peaks 
towards the centre rising over 8,000 feet above the level of the sea ; and the 
greater part is covered with forest, particularly the southern, or windward and 
wetter portions. The geological formation is principally volcanic, with occa- 
sional patches of sedimentary slarata of tertiary origin. Alluvial flats extend 
along most of the rivers, and coral reefs of every description abound in all 
directions round the coast. The homestead at Delanasau lies one mile back 
from the sei^ on a low hill overlooking a flat through which runs the Lekutu 
river. The immediate neighbourhood consists of downs or low undulating 
hills, lightly timbered except along the watercourses, but well clothed with 
grass, fern, fte. ; and is intersected by numerous creeks, with an occasional 
swamp, but no lakes. The house has a NW aspect, overlooking the bay 
with its many islands, rocks, and reefs. Ten miles o£f shore, afker heavy 
northerly weather, the sea may be observed breaking on a coral reef that runs 
almost the entire length of this island, approaching the coast more to east- 
ward* The eoast-line in the neighbourhood varies much in character, from 
clifis or rocky hills rising abruptly out of the water, to open sandy or shelly 
beacheSy and long stretches of mangrove swamps or salt marshes. The 
latter abomid mostly in the river estuaries, and along the banks as far up as 
the tide extends. Inland, at a distance of about five miles, there is an abrupt 
rise of aboat 600 Cset, which divides the open country of this coast from the 
mountsinous, forest-covered portion that prevails on the southern and larger 
part of the island* A direct line in a SE direction from the station strikes 
the opposite coast at a distance of about 25 miles, near Savu Savu Bay. To 
the north, after passing the neighbouring small islands and reefs, an open 
sea prevails, with only far-distant, and in size insignificant islands, between 
this and the NE part of Asia, near Behring's Straits. To the W and SW, 
spproaehing to within four miles, are also extensive forests covering high 
hills. 

IntimmefUB — their position^ de. — ^There has been no change in the position 
of the louvre-boarded screen containing the maximum and minimum thermo- 
metem, and the hygrometer, which is suspended under the verandah, having 

^ Bee Quarterly Jtmmal of the M$teorolegkal Society, VoL III. pp. 260-277. 
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a NW aspect. The corrugated iron roofing is protected from direct sanshine 
by a thick coating of jasmine and granadilla vines, and other foliage, but the 
air circulates freely aronnd and through the screen. The rain-gauge and 
solar thermometer are placed a little distance away, clear of all trees, build- 
ings, &c. The barometer is suspended in the house, the doors and windows 
being nearly always open in the day time, and one or more of the windows 
always open at night. 

The thermometers are by Casella ; rain-gauge by Negretti and Zambra, 
4 inch, circular, orifice 28 inches above ground ; hygrometer (dry and wet 
bulb) by Newman, carefully compared; mercurial barometer, No. 1116, by 
Negretti and Zambra : this fine instrument was received in 1878, conse- 
quently only two complete years* returns are available as yet. It was 
compared with the standard at the Sydney Observatory by Mr. H. C. 
Russell, the Government Astronomer, and through it with the Eew standard : 
it requires a total correction for index error of — 0*007 in. : the cistern is 
fixed 75 feet above mean sea level. 

It is almost needless to remark that the caution expressed in the previous 
report, referring to the doubtful character of the aneroid returns, was fully 
confirmed on the arrival here of the mercurial barometer, when the aneroid 
was found to read 0*42 in. in excess. The error had gradually increased 
during 7i years from zero in 1870, when it was adjusted to the standard 
barometer in Wellington, New Zealand. 

Hours of Observation. — These were 9 a.m., 8 p.m., and 9 p.m. daily ; at 
9 a.m. all the instruments were read off, and at 8 and 9 p.m. the barometer 
and attached thermometer were again recorded. In completing the day's 
returns each evening, additional descriptive columns were filled in for the 
following : — Hours of rainfall, by day or by night ; the occurrence of thunder 
or lightning ; hours of clear sunshine (estimated) ; direction and force of 
wind (scale — 12) ; lastly, general remarks. 

TABLE I. — Atmosphebic Pbbssube. 



^ 







Monthly 
Mean. 

9 a.m. 
3 p*ni. 


9 a.m. 


3 P*ni. 


9 p.m. 


MuTimnm 


Minimnm 
observed. 


X879. 


observed. 


Januaiy 
Februarj 
March , 
April .. 




Ins. 
29-825 

•871 

'910 

*928 

•978 

29*990 

30-007 

29-987 

•947 
•885 

29*780 


Ins. 
29846 

•854 
-906 

•950 
29-968 

30-015 
•030 
*o46 

30-025 

29-985 
-918 

29-807 


Ins. 
29*804 

797 
-837 
•871 
*889 
•941 
•950 
•968 

'949 
•910 

•852 
»9754 


Ins. 

29-853 

•864 

•903 

•938 

•959 
29*992 

30-010 
•018 

30*009 

29-976 
•906 

29-812 


Ins. 

29-946 

29967 

30*027 

*oo4 

•058 

•113 

•141 

•127 

*o82 

30*091 

29-971 
29-950 


Ins. 
29-729 

•7»5 
734 
•821 

•796 

•845 
*862 

*882 

•901 

•805 

•806 

29^406 


May . . 




Jnn6 . . • 




July • • , 




August , 
Septembi 
October . 
Novembe 
Decembe 


3r.. 

. . . 

r .. 

r .. 


Means and ) 
Extremes f 


29-91 X 


29946 


29-877 


29*937 


30-X4I 


29-406 
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I ISO. 


UoDthlj 

9».m. 
JP-m. 


9»Jii. 


ipjn. 


9P.m. 


MBiimnm 
obMrred. 


Minimum 
observed. 


Febnimiy .. 
March .... 

April 

M«7 

Jane 

Jalj 

Aognrt .... 
September.. 
October.... 


»9-71I 

■891 
■939 

1 

>9Sx6 


Ina. 

»9746 

■841 

■891 

•9n 
•977 

»9'979 
30-000 

»9-9Ss 
■914. 

»9-8S» 


Ins. 
19695 

■z 

■850 

•9« 
■901 

■935 
■9H 

1=' 

» 9-800 


IDB. 

»97+9 
-8+9 
•891 
■9JO 

.9-981 

19-993 
■970 


iDi. 

19-881 

19-914 

jo-010 

■ojo 

■OS9 
■09S 

300ja 

,9-976 


*9S»9 

X 

■;,i 

Zi 

Zl 
■75K 

■734 
19-610 


Heaiuutdl 
EztremMf 


!>9«9J 


»9-9»! 


19-858 


19911 


JO- no 


19-519 



lfe«n Praanre ot the AtmoBphere, > yeui (1879-1880) . 

Extreme Bange Dbsened in 1879 .... 

Extreme Bailee obBerrsdin 1880 



The (oUowing «ie the only uutanoeB, in the tiro jean, when the } p.m. Praasore ot 
the Atmo«phera eqaaLed or exceeded that at 9 a.m. or 9 p.m.:'Jannar7 19th, 1S80, 
at 9 a.m. and 3 p.m., presiure eqnal; May i6lh, 1880, at ] p.m. and 9 p.m., difFerenoe 
o'ooi in. only; NoTember igtb, 1880, at j p.m. 19-96] ins., at 9 p.m. 19-960 ina. 



TABLE nx.— TsHPBumu or An tit Sbass. 



i years— 1876-jSSo. 


5 jeiirs— 1871-1875. I 


Month. 


Ueui. 


s 

■id 

-q 


S 

a 


III 




Moan. 


a 

U 

< 


< 




Jannaty .... 

SS'.::;: 
r :::::;:: 

Jane ........ 

July 

Aagnat 

September , , 
October 

Deoembec .... 


B 

»<ri 
79-» 
77-9 
76-7 
77-1 
77- S 
79-0 


,1.6 

gj-i 
96- S 

91-7 

U 

91-0 

;ii 

94-0 

97-6 


6S-8 
68-6 

68-8 
6;-» 
64-a 
59-5 

f° 
56;! 

1; 


.1-6 
13-1 

.3-9 

;H 

IS* 


15-5 
»7-+ 

III 

io-i 

19-4 

-S-3 


80-0 
75-8 
79-5 
79-' 
77'9 
77-3 
77-+ 

79'4 
80-7 


977 

9*-3 
97*5 

;« 

91-0 
917 

W4 


6ro 
6S1 

6rs 

ss;s 

640 
68-5 


i 
II 


Mean* aud 1 

ExtremBsf 


79-3 


,8-6 


S6-J 


M'S 


.6-, 


79't 


977 


58-5 
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TABLE IT.— lEiiipauruu or Aim a Soidi. 



Tear. 


1 


1 


B 


t 


3 


a 


i 


i 

< 




1 


1 


II 


z 
z 

iSSo 


8^7 

799 
8o-5 




So-5 
SiK 
«l-8 

799 


80-4. 
So-o 
79-6 


79'0 
797 
79-5 

Hi 


ii 

77"1 
78-9 
78-0 


,8.. 

74-7 
77'o 
78-1 
77' ' 


7!-. 

78-1 


75-0, 78-7 

79-5 8o-i 
77''i79'' 

77-1 7S-9 


So'o 8o'5 79-3 
79-9 U-' 789 
8o'3|i3-7 80-4 
79-5 79-S 79-' 
79>3 gQ-i 7*-9 



TABLE v.— HioHHi! TnavuTuBi n 



Te«r. 


i 
1 


1 


1 


^ 


5- 
s 


1 


if- 


i 

< 




i 


j 

X 


i 


Uax. 








^ 


^ 




„ 










^ 


„ 






fl'-i 


qrt 




91 -i 






91-t 


9r2i9i-4,9li 


94-0 97-c 


97-0 








94-; 




9i-( 






91'6 97-( 




187K 


98-( 




94-! 


91-1 


9o( 


S9" 


90-8 83-11 91-8 94-5 




98 ^e 




■ji'H 






t»-: 






^I'O 91-H 






917 


K9'6 


,.-i 


91-6 


"'■' 


S9-8|88-o|88.S| 93-0)9.-9 


"-"I'-* 


930 



TABIiE TI. — LowKBT ttMrsturusE a each Month. 



1 


b 


i 


i 


!? 


. 


4 


1 


ii 

eg 1 


1 


1 


son. 




U- 


A 






-> 




■« 




W 




1H76 68'8 


■,h 






fi+-+ 6a'si 6o-i 


<;^o 


sS-o 617 


6fi-fi 


^St 


fin.o 


1877 69-i:7r»'68-( 


Ti-a 


84-0; 59-S! 59-3 


,6-! 


56-j. 6o-i|6S-o 


TO-1 


5*'3 


1878 7»'3l73-3, 71-' 




64.9 fi.-7| 59-' 


!<-•; 


6;-i: 66-1' 67-.i 


hK-, 




1879 7°-' 69-8 7'-; 


69-1 


66-il6+-+ 61-1 


6]-I 6yj 64.-6[6g-t 


hK. 




18S0 70-8 68-6 7a' 1 


660' 66-6! 65-6 59-0 


6yz 6o'K| 67-0| 65-41 6g'6 

1 1 i 


59'0 





TASLE TIL— MuN Dailt Bahss 






1876 

■■'■ 

1879 
.880 


14-3 ivD irj 

■3-3 »»-9|'6-5 
141 14-1 13 J 

IJ'Q 1 1-0 14-9 

i3'» 'a-s '3*S 


i6-6 lis '7-4 "''S 
.1-0 .8-j .57 ,y^ 
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Ins. 

107*01 

159-51 

56-87 

49*88 

o*oi 

'4.-95 



Mean Annual Rainfall • , 

Greatest Yearly Fall, in 1871^ 

Least Yearly Fall, in 1878 

Greatest Monthly Fall, March 1875 • • • • 

Least Monthly Fall, June 1 878 

Greatest Daily Fall, on March 19th, 1871 ., 
Average No. of days on which rain fell, 155. Extremes: 181 days in 1873, and 
106 days in 1877. 

Average No. of hours of rainfall (9 years) 428. Extremes : 502 hours in 1872, and 
249 hours in 1878. 

Soke Notewortht Falls of Bain in 5 Ybabs, 1876-1880. 

(For similar statistics lor the years 1871-1875, see preTious Beport.— Quart 

Vol. HI. p. 264.) 



1876. In ih. 30m. on April 23rd • 

1877. In 74 hours ending 8 a.m. January 29th (including 9 ins. in 11 hours on 

the 27th) 

„ In I h. 30m. on March 27th 

1879. In ih. on January 24th 

», In ih. on January 26th 

„ In oh. 45m. on November 25th • 

1880. In I h. 30m. on January 15th ...• 

„ In oh. 35m. on February 25th 

,, In 3 days— March ist, 2nd, 3rd 

TABLE XL — Htobomxtrio Bxsults at 9 a.m. 
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Mean— 1875 at i p.m. daily 
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81 
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82 
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86 

83 

82 
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80 
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G. H. Simmonds's Tables have been used in the reductions. 
The following are some remarkable readings (extremes) taken at irregular hours; 





Date. 
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1876 


January 22, 4 p.m. . . 


91*6 


82*4 


767 


•918 


62 


1877 


November 18, 2.30 p.m. 


936 


74*8 


63-5 


•586 


37 


1878 


January 6, 2 p.m 


98*0 


83-2 


74*8 


•856 


47 


1879 


March 7, 3 p.m. 


97-0 
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78*2 


•965 


55 


1880 


March 27, 1.30 p.m. .. 
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84*8 


80-5 


1*04 1 


70 


1880 


September 21,2 p.m. 
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74*3 


631 
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38 
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TABLE Xn. — Clxab Sunshikb (estimated). 



Month. 


1878. 


1879. 


1880. 


Total in 

each 
Month. 


Daily 
Average. 


Total in 

each 
Month. 


Daily 
Average. 


Total in 

each 
Month. 


Daily 
Average. 


January 

February .... 

Maroh 

April 

May 

June 

July 

August 

September .... 

October 

NoTember .... 
December .... 


hours. 
228 
226 

«93 

187 

"7 
231 

»35 
H8 
291 

"5 
256 

272 


h* m. 
7 »x 

i ^ 
6 14 

6 13 

7 
7 4» 

7 35 

8 

9 4» 

7 15 

8 33 
8 46 


hours. 

153 
154 

H4 

204 

239 

»3i 

263 

289 

»'5 

227 

220 
211 


h. m. 

4 56 

5 31 

7 5» 

6 48 

7 43 

7 4a 

8 30 

9 19 
7 10 

7 »9 

7 20 

6 48 


hours. 
182 
200 
219 
166 
198 

196 

174 

»3i 

195 
225 

180 


h. m. 

5 5» 

6 54 

7 4 

5 3a 

6 23 

6 21 

6 19 

5 -37 

7 4* 

6 17 

7 30 

s 48 


Yearly \ 
Average per 
diem 


• • 


7 4» 


• • 


7 15 


• • 


6 27 



Approximate Average for 3 years, undouded sunshine 7h. 8m. per diem. Of days 
overcast throughout, no sun visible, there were— in 1878, i day; in 1879, 14 days; in 
1880, 7 days; average 7*3 days. 

Thundkb hxabd. 
Average No. of days per month, 5 years, 1 876-1 880. 



January xo*8 

February 10*0 

March 11*4 

April 8-2 

May 54 

June 1*8 



July 2'o 

August 1*2 

September i*6 

October ^ ^-z 

November 9*0 

December 8*2 



Monthly Average, 5 years 6*2 days. 

In this Table appears the average number of days on which thunder was 
heard here during the past five years, whether once or twice in the distance, 
or more frequently and near at hand. In the daily journal there are also 
entered the number of days on which lightning was seen ; but this I have 
here omitted, as very liable to error from frequent unavoidable neglect to 
observe closely whether the thunder was or was not preceded by lightning 
visible at the station : it is merely a question of proximity, and while on dark 
nights the faintest flash is easily seen, in daylight lightning not many miles 
off may escape observation. 

Silent or sheet lightning, so very common at night during certain seasons, 
has been also omitted for somewhat similar reasons. 

Thunder heard, March 1880, on 17 days. From May 18, 1877, till 
November 26, none. From May 6, 1878, till November 12, twice only 
(once very distant). 

Storms. — It is, fortunately, an easy task to record the storms that have 
occurred in Fiji, or, at least, in this part of it, during the past five years. In 
the former Paper I described the only true hurricane till then experienced 
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by me in Fiji, and which occurred on March 19th, 1871. Previously to that 
there stands on record one of great violence on March 10th to 12th, 1866 ; 
my informant being D. Wilkinson, Esq., Chief Commissioner for Native 
Affairs. And another in March 1856, vouched for by Hatu Esikaia, native 
Judge, a most intelligent and truthful man : the latter, now aged, states that 
previous to that year he can remember no great storm having occurred in 
Bua during his lifetime. 

1876, January 10th. — A gale with heavy rain — 6 '78 ins. fell in 24 hours 
— but without thunder. Wind began, as usual, about SE, passing through 
E to N, and to W on following day, when it abated. No particular damage 
done, nor were any mercurial barometer observations made; the aneroid 
was unreliable. 

March 16th. — A gale similar to the last : 16 ins. of rain precipitated 
between March 1st and 18ih ; much thunder was heard on nearly every day, 
but none on the 16th. The amount of damage done on shore, as usual with 
gales of the third or fourth order, was confined to knocking over such frail 
plants as bananas, maize, Ac, and old or badly built huts. 

1877. — March of this year was unusually hot and dry, and up to the 26th 
only 4 ins. of rain had fallen. On the Slst a gale occurred without rain, 
commencing in S, and in 24 hours passing through all the points of the com- 
pass, through E to N, &c. No damage done. Mean temperature in shade 
81^*4, the highest average for March to date. Total rainfall was 7*22 ins., 
which may be compared with 25*04 ins., the average for March during the 
previous six years. The gale of the Slst prevailed generaUy over the group. 
A correspondent informed me that at Taviuni the wind blew continuously 
from the E ; at time^ a lull followed by violent squalls took place. 

1878. — ^No gales worthy of mention occurred here in this year. 

1879. — February. 10th and 12th stormy with heavy rain ; no sun 
visible for four days, except a few gleams on the 18th ; an unprecedented 
circumstance here. Wind from NE to NW. No particular harm done. 

Lowest reading of mercurial barometer 29*725 ins. at 8 a.m. on the 11th. 

On December 11th a hard gale began from SE, and blew strongest from 
NE to N at nightfall. Light rain with the heaviest squalls : a little thunder 
and lightning early in the day only. Damage done was insignificant here. 
Lowest reading of barometer, at 8 p.m., 29*404 ins. Elsewhere in the group 
this gale was much more serious, particularly on the west coast of Vita Levu, 
where loss of life occurred, and a so-called tidal wave swept much of the 
low land bordering on the sea. Many vessels were cast ashore in various 
directions, the largest being the brig ' Shannon,' lost in Suva harbour. 

1880. — No gales occurred here worthy of mention during this year. 

Ih*aught. — ^Li contrast to our heaviest yearly rainfall, namely 159*51 ins. 
in 187 If may be now mentioned the opposite extreme, a severe drought that 
prevailed during the greater portion of 1877 and part of 1878. The following 
are the particulars of the amount of rain collected here during that 
period : — 



h 
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1877 May 


ms. 
0-88 


int. 
1878— January 1046 


June 


0-86 


February 7*40 


July 


5-52 (I) 


March 10*61 


Aogast 


2-80 


April 6-04 


September 


0-41 


May 208 


October 


1-29 


June 0*01 


Kovamber 0*48 


July 2-18 


December 


0-81 


August 1*07 



September 0*17 

Total 52*42 ins. in 17 months, or 260 hours, averaging 15 hours rainfall 
per month. The 12*50 ins. that fell in the abo?e-named eight months of 
1877 includes an unprecedentedly large amount for July, viz. 5*52 ins. as 
con^ared with 1*88 in. the mean fall for that month in the previous six years ; 
showing still more dearly that meteorological affairs were completely out of 
gear. The number of hours of clear sunshine during 1878 are given else- 
where ; the returns for 1877 are incomplete. 

As regards local effects of the drought, they were very severely felt ; and 
from the failure of the all-important yam crop, there was as near an approach 
to actn|d want of food among the natives as is well possible in a tropical 
country of such varied resources and luxuriance as F\ji. Wild roots in the 
«« buah," vegetables and fruits, despised in general, but resorted to in times 
of scarcity^ and the never-failing harvest of the sea, made amends for the 
shortcomings of the gardens. For us planters, in most parts of Fiji, the 
times were very bad ; failure of young crops ; the perennial plants, such as 
cotton, coffee, cocoannts, sugar cane, Ac. thrown back and partly destroyed. 
Very great iigury was done by bush fires, which swept the open country in 
all directions, fed by the dry herbage and scrub, and fanned by the constant, 
strong, warm trade-winds. November and December are, in general, the 
months most favourable to vegetable growth, being in fact the spring season, 
with frequent rain showers and heavy dews, and winds diminishing in strength 
and veering frequently to the north. But those months in 1877 were, 
according to the best native reports, quite without parallel in their memory. 
The rainfall may be described as niZ, so little effect had the few showers on 
the intensely hot dry surfisu^e of the soil. In December the wind blew from 
SE for 18 days, and between S or S£ and N on the remaining 18 days, 
always blowing more or less from the SE quadrant. On 14 days the sun 
was unclouded throughout, on 10 days three quarters of each day were 
bright, and on the remaining 7 days one-half of each day was clear of clouds. 
The apparently large total fall of rain in 1877 was caused by the very heavy pre- 
cipiUition in January; and although the amount collected in 1878 was much less, 
namely, 56*87 ins., the latter year was much more favourable for agriculture, 
owing to the seasonable fall in the latter ^ee months, October to December. 

The intensity of the sun*s rays in December 1877 culminated on the 28d, 
when the exposed black bulb thermometer on grass registered 172^*0 ; on the 
24th, 162^-0 ; on Christmas day, 165''*7 ; on the 80th, 159''*1 ; on the 11th, 
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12th and 13th, 154°-8, 168°-0 and 164°-6, respectively. The mean temperature 
in the shade was 84°* 1 ; highest 97°' 6 on the 9th, which gave a mean tempera- 
ture for the previous 24 hours of 88°' 1. The hygrometer gave some remarkable 
readings, but it was not attended to regularly. For the first and only time in 
Fiji I noticed that the natives suffered much from sore feet, caused by travelling 
over paths made intensely hot by the sun. Their feet are generally as tough 
as cowhide, often enabling them to walk over fire, or on the top of live coral, an 
ordeal almost equaUy severe ; but at this season foot bandages were in general 
use among them for protection, or at least among those travelling any distance 
along open tracks. This drought was felt generally over the group, but 
varying in degree ; and not only in Fyi, but over a large extent of the 
southern hemisphere. In New Zealand it was so excessive as to cause ahnost 
a panic among the farmers in the South Island. In Australia it was likewise 
very severe ; while many of the Polynesian Islands were threatened with, if 
they did not experience, quite a famine. Thus, I read in the Australasian 
of August 1878, a statement made by the mate of the * Iserbrook,' then just 
returned from the New Hebrides, that '* while off Tanna between 200 and 
800 natives came off to the vessel in a starving condition, having been short 
of food owing to the severe drought. The captain and crew managed to get 
rid of aU but 65, when a gale sprung up and obliged the ship to leave. The 
captain and three of the crew died subsequently ; but whether of the disease 
that the natives suffered from or not, the mate is unable to say.** If this 
drought iorms the opposite extreme, as is most likely, to the great rains and 
storms of 1871 , the crest and trough of the wave, then we may perhaps 
conclude the duration of a cycle here to be about twelve years. 

Notes on the Months and Seasons, — On looking back and examining page 
by page of the daily journal, it is remarkable how few meteorological events 
have occurred worthy of special mention or description in ten long years. 
What would strike a stranger from England most forcibly is the rarity of 
destructive storms ; compensated for, however, in a sanitary sense by the 
prevalence of the trade-winds, which blow so long with persistent, steady 
force, together with the entire absence of calms, at least by day. The high 
temperature at all seasons, always, however, falling short of 100^ in the shade, 
would also be remarked, as would also the prevailing sunshine ; the great 
amount of rain that falls in short spaces of time ; and the large amount of 
aqueous vapour in the atmosphere. The latter, not unfrequently approaching 
or even exceeding a pressure equal to one inch of mercury, by remaining 
suspended in the air acts as a shield, without which life here would be 
insupportable, and by reason of which our hottest days fall far short of 
what so frequently obtains in higher latitudes — Sydney and Melbourne for 
instance. Finally, on closely observing the instruments, one is struck by the 
extreme, almost clock-like regularity, and the great extent of the daily 
variation of atmospheric pressure, as well as b}* the limited range of the 
hygrometer. 

A few remarks on the months and seasons will, no doubt, assist any one 
to understand the leading features of the climate, when read together with 
the more solid facts contained in the Tables^ 
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January, February and March eonstitate the tme wet season ; the average 
hJl oi rain for these three months, during ten years, was 60*45 ins., to which 
may perhaps be added Deeember, mean fall 8*98 ins., and April, mean 
£eJ1 9*06 ins. In January atmospheric pressure is at its lowest, and 
temperatore in the shade at its highest. In those months also occur more 
frequently gales of wind and thunderstorms ; but, as already explained, 
although desiruetiYe storms are exceedingly rare at all seasons in the colony, 
sudden squalls with tremendously heavy rain are not uncommon from 
December to March. February appears to be always calmer than January 
or March. 

The sun is in our senith on February 1st, and at the close of March, when 
the 8£ trades are again endeavouring to obtain the mastery over the then 
prevailing northerly winds, there is the greatest probability of a " big blow ** 
or hurricane. During March most of the inter-island sailing vessels are, or 
ought to be, laid up in snug quarters, and persons who continue to sail their 
boats do so at a certain risk, and have to pay particular attention to their 
aneroids : but the heaviest gales are often preceded by calms, very variable 
li^t winds or squalls, so that the incautious navigator may, iu spite of all 
precautions, be suddenly overtaken by a serious calamity. On land these 
are the busy months for planting, the soil in Fiji being generally light and 
porous enough to allow of field operations being carried on with little inter- 
ruption from the heavy rainfalls that may then occur. In January there are 
occasional calms during the early parts of the forenoon, with a clear sky and 
an intensely hot sun, distressing for whites or blacks to work under. In 
houses, especially native built, i,e. thatched, it is indispensable to guard 
against damp and mildew — ^injuring books, pianos, Ac. and the great pest of 
¥^i, mosquitos and flies, are at their worst. With the close of March 
passes away all thou^t ci destructive gales for the season. 

April and May are months intermediate between the true wet and dry 
seasons. They are pleasant months, the trade-wind blows freely, and the days 
are shorter,' vegetation is everywhere luxuriant, and field work generaUy very 
active. Oranges ripen in these months, and the yam crop is matured ; coffee- 
berries are turning red and fit for harvestmg, and cotton boles begm to burst. 
Towards the end of June the ground begins to feel the effects of sun and 
wind and a much diminished rainfall. On June 2l8t, the shortest day, the 
sun rises at 6*80 a.m«, and sets at 5*80 p.m., the difference between the 
longest and shortest days in the year being only two hours. 

In July and August we look, and never in vain, for the full force of the 
8E trades; it is a cool season, but, strange as it may appear, it is, compara- 
tively speakingy an unhealthy one, in so fieur as light chest affections, coughs 
and colds are concerned, especially among the natives. Evaporation is now 
excessive under the favouring conditions of clear sunshine and high winds. 
Many kinds of grasses die down, and the few deciduous plants are stripped of 
their foliage. The insect trouble is slight ; the nights are cool, with little 
dew, and we keep a blanket beside the bed to occasionally draw over the 
single sheet found to afford sufficient protection during the greater part of 
the 
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September, October and November vary much in character, as may be seen 
by exai^ining the tables of rainfall, temperature, &c. They are pleasant 
months ; the boisterous trades having subsided, refreshing showers with 
thunder clear the air, and as soon as rain has penetrated sufficiently deep 
into the soil, nature, never dormant, but only slumbering for a short season, 
again wakes up and clothes the earth in richest verdure. 

We hasten to put in the spring crops, especially such tender ones as maize 
and tobacco, which, if not planted until late in the season, may be injured by 
the rough weather of January to March. In the second week in November 
we again walk shadowless at noon, but yet we are able to work, and work 
hard, under the vertical sun, if only the breeze, which so seldom tires, blows 
freely past. • 

December, as already remarked, belongs by right to the "wet '* season, 
though clear sky and steady breezes often prevail for many days in succession, 
with an occasional black lowering appearance near at hand or away to the 
north, the harbinger of coming events. Thunder and lightning are frequent 
on such occasions, winds variable but seldom falling quite calm except at 
night or early in the forenoon. An occasional hard squall with a little deluge 
of rain warns seafaring men to exercise due caution in navigating their 
vessels ; and gardeners will see that tender or weak plants are protected with 
stakes. The year closes after Christmas with a condition of elements pre- 
vailing that differs widely, on the one hand, from the frost, snow and biting 
cold of England, and on the other, from the scorching droughts and bare 
pasture of many parts of Australia. 

Exceptional Phenomena, — Hail. — The island of Cicia (Thithia) lies in the 
windward or SE part of the Fiji group, in latitude 17° 46' S, longitude 
ITQ"" 20' W, and that district was visited by a hailstorm on April 29t^, 1878. 
Such an occurrence appears to be previously unknown to the natives, who 
were quite ignorant of the nature of ice or snow in any form. 

The oldest Fijians, so far as I can ascertain on inquiry, know nothing 
about hailstones, never having seen them fall, in this district at least, or in 
any other part of the group, before some of them were enlightened on the 
occasion about to be described : so that this occurrence in the Lau district, 
apparently without precedent during the lifetime of the present generation, 
naturally created quite a sensation among those who witnessed it. 

Mr. George McEvoy, the proprietor of the island of Cicia, kindly sent me 
the following particulars of the occurrence : — *' The hail and rain storm 
alluded to occurred on April 29th (1878), at 11.80 a.m. We had a beautiful 
morning, cloudless sky, till about 10.80 a.m. My schooner, the ' Dauntless,' 
had just arrived from New Hebrides, and the hailstorm lasted from 20 
minutes to half an hour. The anchorage faces west, and the hail fell both on 
shore and on board the schooner. No hail fell on my plantation, facing SE, 
distant from the anchorage about six miles. No hail is reported to have 
fallen on the adjacent island of Mango ; but WNW from here, at a distance 
of 18 to 20 miles, hailstones fell also. The hail soon disappeared, say five 
minutes after falling : no damage done. Bain, the heaviest I have experi- 
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enced in eight years, followed for aboat two hours. I may mention that 
1877 and the present have been very dry years. One amusing incident, re 
the hafl, occurred : an imported Polynesian labour- woman was intensely 
surprised ; she collected two saucersfull, and took them into the house, 
saying she would keep them to show her countrymen on her return home 
some eighteen months hence ; half an hour afterwards she went to look at 
her manrelious prize,~>tableau 1 " 

The above letter had been copied out, when a few days ago I received 
another most interesting account of a fall of hail or ice^ and my informant 
was, fortunately again, far beycmd the slightest suspicion that might possibly 
be attached to a lesser authority recounting such a very remarkable occur- 
rence. ThB Bev. Fredk. Langham, Wesleyan minister for many years in 
Fgi, wrote me as follows :— -'' I have looked up the event referred to in my 
journal : the extract is as follows : — ' On Tuesday, May 15th, 1866, returned 
home (from Levuka to Bua). When within a mile of Bua the wind, which 
had been £ur, suddenly shifted to the south, and blew extremely cold. After 
being on shore about an hour we were astonished by a fall of ice. It 
showered down for about a quarter of an hour, or perhaps less, irregular 
pieces of all sizes and shi^pes. I picked up one piece in the shape of a cross, 
1} inches long and i an inch thick. The natives were amazed, never having 
seen any thing of the kind before. Some were afraid to eat it, lest they 
should be poisoned 1 The shower was not seen at Ovalau, though it 
extended in an easterly direction to a greater distance, beating down the sail 
of a large canoe which was sailing from Gau to Batiki.' You will see 
that it was ice^ and not hail, that fell. One of my servants was stooping 
down U> turn the tap of the tank, when a piece struck him in the back and 
he said he thouj^ a huUet had struck him. When I say the pieces were of 
sll sizes, I do not mean that they were any larger than the size I have named. 
I saw none larger. I did not learn where it was first noticed in the south, 
nor how fur it extended north-east, the direction it took to meet with the 
canoe. This is the only instance that has come under.my observation 
during my 22i years' residence in F^i." 

There remains one more instance to record of a hailstorm in F^i, and it 
occurred so recently, or rather the newspaper account has only just reached 
me, that there is no time to write to the spot for fuller particulars. The 
island of Bambi lies dose to the eastern extremity of this large island, Yanua 
Levu, and is the property of Captain T. Hill and Co. The Fiji Times of 
]>ece(mber 18th, 1880, is answerable for the following : — ** A terrific thunder- 
storm passed over the island of Bambi on the 20th ult. (November) about 
noon. For a day or two previously the weather had been sultry, and on the 
morning of the day in question heavy inky clouds gathered to the southward* 
About noon a violent commotion was observed in these clouds, a number of 
whirlwinds came up, and three waterspouts were seen, some three miles from 
the shore, at the same moment. Presently the lightning became fearfully 
intense and frequent, the thunder pealing in incessant crashes, accompanied 
with ndn. When tiie storm was at its hei|^t a tremendous M of hail- 
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stones took place, lasting fully twenty minutes. These stones were exactly 
the size and had the sanaQ appearance as the confectionery called * acid drops.* 
Many vessels full of this ice were gathered, and * ices ' became the order of 
the day. The labourers on the estate were astounded at such a sight as 
stones falling.'* 

Lightning— fatal accident from, — At the township of Bua, in the native 
school, presided over at the time by the Wesleyan missionary, the Rev. T. 
Leggoe, there occurred on May 28rd, 1876, during a severe thunderstorm, 
the only fatal accident from lightning that has come to my knowledge in 
Fiji. A little native boy sitting at the foot of the centre post, that extends 
up to the ridge, was struck dead by a flash that had entered at the roof, and 
followed down the tall post. A small hole was rent in the thatch, which was 
set on fire but easily extinguished in the heavy rain. The missionary's own 
children standing near had a narrow escape, one of them being for a time 
benumbed. 

Sunstroke, — No cases of sunstroke have come under my notice, fatal or 
otherwise, for several years past : not since the occurrence already recorded 
in my previous report. 

Fog, — Nothing new to add to the previous remarks on this subject. I 
have seen no fog worthy the name in Fiji : but in some of the larger river 
valleys, in the calm, early mornings, fog or floating mist is occasionaUy met 
with : where there is a large body of super-heated wat^r, with great evapora- 
tion, and above it a stratum of cold air flowing down by gravitation from the 
adjoining hills. 

Eartliquakes, — Notice of these is often found in meteorological reports, 
but why it is not easy to explain ; unless it be that if not therein recorded, 
their occurrence, if slight, would in many districts probably pass into 
oblivion. To the two light shocks mentioned previously, as being the only 
ones felt here in six years ending with 1875, I have now to add three others 
experienced here during five more years, to the close of 1880 : — 

1. On April I2th, 1876, at 4 p.m., a smart shock was felt here. On the 
same day at noon, corresponding to 12.24 p.m. of our local time, there 
occurred at Oamaru in New Zealand, and generally throughout the island, 
one of the severest shocks felt there in late years. 

2. On June 4th, 1876, at 7.80 p.m., a light shock. 

8. On May 9th, 1879, at 7 a.m., a very smart shock that lasted for 
several seconds, and caused many things, pictores hung on the walls, &c., 
to vibrate. 

Sea-water Temperature. — The highest- temperature of sea-water observed 
by me was 88°'8 on January 28rd, 1876 : in an estuary at low tide and 
five feet below the surface of the water. The mean temperature in shade of 
the week previous was 80°-7, bright sunny weather prevailing. But on 
December 24th, 1877, during the long drought, the temperature of a tidal 
creek, our usual bathing place, rose to 95^*0 ; and five feet below the surface 
it was 97^*0 (1), or nearly blood heat. In the first instance the water was 
just brackish, in the latter it was salt, almost pure sea-water. The usual 
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temperature of ihis creek, which flows oat of a swamp two miles distant, is 
from 75^ to 88^, according to the season, rainfall, clear nights, and absence 
or otherwise of sea-water inflaenced by floods. 

Sanitary. — To my former remarks on this subject there is little to add. 
So Oeut as I am aware, there have been no vital statistics published by the 
Registrar-General showing the percentage of deaths among the white settlers 
in F^i, or the nature of prevalent diseases. As regards the native popula- 
tion, a document issued from the ' Provincial ' office, Levuka, shows that at 
the closA of 1879, the census returns gave the number of natives in the 
group as 108,924, of which 51,481 were females ; and that the net increase 
of births over deaths for that year was 807. 

In the Report of the Conmiissioners — Commodore Goodenough and Mr. 
Layard — concerning the cession of Fiji, there is a paper containing some 
observations by Dr. Messer on the health of the islands. That authority 
states that the F^'ian archipelago is '' singularly free not only from tropical 
diseases, but also from most of those diseases which, in England and other 
countries, yearly cause a large amount of sickness.** Fiji, unlike most or all 
the groups in the Pacific to westward, including the New Hebrides, so near 
and yet so unhealthy, is indeed ** singularly free " from tropical or other 
diseases. Of fever and ague, the scourge of Western Polynesia and so many 
other places, not one instance has as yet originated in Fiji ; and further, I 
recently met a Scotchman, who having while working on the Panama railway 
contracted very severe illness from this cause, has had no return of it since 
he came to this group. All or nearly all of the islands in the South Pacific 
to the east of Fiji claim the same inununity from this tropical disease. Why 
this should be so it seems difficult to determine, — ^whether it is the extra 
distance from the main lands of Asia, Australia, and New Guinea, or the 
heavy rainfaU and its hygienic results, or the hygrometric condition of the 
air, or the more steady flow of the SE trade wind, the prevalence of sun- 
shine, the geological formation, or a combination of these and others. Until 
recently, when they have been prevented so doing, the natives used con- 
stantly to build their villages in swamps and salt-marshes, that in most 
other parts of the world would be a very hotbed of fever and malaria. As 
climate is the aU -important factor in considering the question of selecting a 
suitable settlement or place of abode, it may be quoted against Fiji that her 
European population has not only not increased during several years past, 
but that it has actually receded from about 5,000 in 1878-74 to a handful of 
little more than 2,000 at the present time. But this retrogression in 
numbers was brought about, not from fear of the climate, but as a natural 
consequence on the collapse of cotton growing, through the ruinous fall in 
prices of that staple in the English market. 

There are many Europeans now in F\ji, who have resided here for 15, 20 
or more years, in the enjoyment of excellent health, and it is a constant 
remark how well the country and climate agrees with children ; but with 
women it appears somewhat diflerent. Loss of nervous energy is common 
to all, and this is more marked in the case of women, especially those who 
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are nursing children. Heat and moistore, indoor occupations, a eraying for 
more society than is afforded by the few white residents scattered far apart, 
and a general want of excitement for the mind, all help to this, and sooner 
or later compels those thus enervated and depressed to seek a change in a 
cooler climate. We whites, with our thick blood and highly strrmg organi- 
sation, cannot make permanent homes within the tropics, any more than 
black races can prosper and increase in cold eomitries. Bnt as a new colony 
in which En^and can safely posh forward her indefatigable pioneers, with a 
good prospect of worldly success and little injury to health, Fiji holds out 
greater inducements to settlers who have naturally sound eonsthutioiiB than 
probably any other of her tropical possessions. 

ForeUUing Weather. — There are doubtless in all places certain local signs 
or effects which the inquiring resident soon learns to interpret, besides others 
of more general application. Here in Fyi, where the sea is our chief highway, 
and where, to reach the seat of Govemmeni — Levuka at present, bnt soon to 
be Suva — it is at aU times necessary to cross more or less of the ocean, often 
in small open boats, it behoves aU to become as weather-wise as posBible. 
All mariners carry, or ought to carry, a good aneroid or marine barometer, 
and to strangers in the group it is as well to point out the great extent and 
extreme regularity of the diurnal range of atmospheric pressure : thus the 
8 p.m. readings average *070 in. below those at 9 a.m., temperature being 
alike ; and the mean pressure in January is about *170 in. below that in 
August, when heavy southerly winds prevail. The barometer appears to be 
little influenced by the approach of rain onUft without high wind, unless a 
very heavy fall is at hand ; and in foretelling rain the hygrometer is a 
much more reliable instrument ; thus a difference of 8° to 10^ indicates fine 
dry weather, while if the readings approach within say 8^ after the sun is 
well up, rain may be looked for, particularly if the wet bulb exceeds 75^, a 
common occurrence. When it approaches 80^ about noon, with the air not 
over 85°, rain may be confidently expected before many hours. In the wet 
season — January to March — very often for days together the wet bulb will 
exceed 80°, with perhaps 8° to 5° of dryness. 

Noon is here the most critical period of the day, sunrise to 10 a.m. the 
finest. As elsewhere a hacking wind is indicative of rain or storm ; also very 
variable light breezes. One of the longest spells of very wet weather was 
preceded by three days during which the wind passed four times round the 
compass. Sharply defined cumulus clouds are a sign of rain ; also great 
clearness or visibility of the atmosphere ; three or more cross-currents of 
wind above, as shown by clouds ; the inland flight of seabirds, and unusual 
activity of insects such as flies and mosquitoes. But in settled SE dry 
weather opposite signs may be seen, such as very Jugh, almost stationary 
cirro-cumulus clouds (' mackerel sky ') ; low, very swift scud before a high 
BE wind ; on nearly calm days small whirlwinds rushing past ; a few drops 
of rain from a passing cloud ; a haze rendering distant objects indistinct, 
and great relative dryness of the atmosphere. A strictly local sign of really 
bad weather has been long noticed by us as infallible; thus, there is a coral 
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reef about ten miles off shore to the northward, too far away for us ever to 
hear the surf breaking on it, but in still nights before bad weather sets in, a 
booming sound, low but distinct and continuous, is borne to us, not from the 
direction of the reef, but almost at right angles to it, from a large grove of 
tall cocoanut trees half a mile distant. Ldghtning is seldom seen or thunder 
heard during the dry season : when we are anxious for rain we are glad to 
hear thunder, as it is a sure sign of a change. During the wet season, 
particularly at the beginning of it, there is very much thunder, but in the 
height of a great gale or cyclone none is heard. Electric discharges perform 
the overture, and then retire till the wind has spent its fury. 

Miscellaneous, — It has happened on several occasions when a long period 
of dry weather has occurred here, with constant strong SE winds, that 
similar conditions obtain simultaneously in parts of New Zealand ; only there 
the NW winds, or return-trades, prevail. Two most marked instances of this 
are the following : Near the dose of 1877, during the long drought, when 
8£ winds here were continuous and violent, the complaints against the 
weather in Canterbury, New Zealand, were at least equally great ; and in the 
Canterhury Times, of December Ist of that yeitf I read as follows : ''The 
wind has been blowing from the NW for the last eight weeks, it has now 
changed to SW." On the Canterbury plains the drought was, in consequence, 
very severely felt, the NW wind being there very dry and parching; and the 
crops were much injured thereby. 

Again, in August 1880, from the 9th to the 22nd we had here constant 
boisterous 8£ winds, almost a gale at times, weather otherwise dry and clear. 
Afterwards I noticed in the local journals an account of a NW gale in Cantor- 
bury, New Zealand, on the 20ih of that month, that for violence had been 
unparalleled for years. Christchurch lies about 1,600 miles south of this, in 
atitude 48^ 82' S. 

It is worthy of notice that while F\ji, together wi^ a great part of the 
southern hemisphere, suffered so severely from drought during parts of the 
years 1877-78, such a striking difference of climate prevailed in the far north. 
England, especially, seems to have been deluged with unseasonable rains, and to 
have suffered from bitter cold, fogs and want of sunshine during the winter and 
other months of those years. The President, Mr. Greaves, in his annual 
address to this Society in January 1880, urged the Fellows to particularly 
study the movement of the atmosphere in its hygrometric relations, and 
endeavour to answer such questions as, " Where does the moisture which is 
found over Western Europe come from ? Does it all come from the Atlantic, 
or beyond the Atlantic ? " 

It is with much diffidence and consciousness of many shortcomings that I 
venture to lay these remarks and statistics before the Fellows of the Meteoro- 
logical Society. Having no intercourse with the outer world except through 
a very irregular post, and plantation work, &c. ever claiming close attention 
and labour, it was not easy to devote sufficient time to meteorology, so 
exacting in its demands at particular hours each day. However, encouraged 
by the reception accorded to my former report, and of the more recent 
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publications by Mr. R. H. Scott, entitled " Contributions to the Meteorology 
of the Pacific/** I now venture to supplement those by this my contribution 
from the sonny and beautiful, but far-distant, Islands of the Sea. 



APPENDIX. 

The following tables of meteorological statistics were kindly supplied to me 

by the gentlemen whose names are attached. They are all the returns from 

Fiji that I am able to collect. There are no Government meteorological 

stations, not so much as one rain-gauge in use even, so far as I can ascertfdn.f 

Considering that this is a new colony, and that agriculture must always 

form its main source of prosperity and wealth ; that the climate varies so 

much in different parts of the group ; and that the principal crops, such as 

sugar-cane, coffee, cotton, cocoanuts, cinchona, &c. require special care of 

the planter in selecting suitable sites, not forgetting the imperative demands 

of science^ — it is astonishing that so little has been done in aid of meteorology. 

F^i has been a British colony for nearly 5jt years, under Governor Sir A.H. 

Gordon. While the detachment of the Royal Engineers were in Levuka, 

Colonel Pratt, commanding officer, and afber him. Lieutenant Lake, took 

meteorological observations with good instruments : the thread was snapped 

on the withdrawal of the Engineers, and so much valuable labour was in 

consequence almost thrown away. Compare this apathy with the splendid 

results achieved in other Crown Colonies, Mauritius and Ceylon for instance. 

Mr. J. Newall*s Table of Rainfall. — Qara Walu, where Mr. Newall resided 

in 1876-77, is near the southern extremity of the island of Taviuni, which is 

the third largest in the group, 24 miles long by about 9 broad. The house 

lies 664 feet above sea level, and 2^^ miles from the coast, on the slope 

of the long range of high hills that run nearly the entire length of the island, 

and exposed to the 8E trades, as vapour laden they first strike the high land 

and deposit the trifle of moisture as shown in the Table. In 1878 Mr. 

Newall took up his abode near the sea in the same district, and close to the 

flourishing township of Yuna. The returns for 1879-80 show a marked 

difference from those taken at the higher station. 

Mr. Hy. T. Shave, manager for Mr. W. F. P&rr, obliges me with some 
notes of observations taken at Wal-manu, a branch of the Rewa river, SE of 
Yita-Levu, the largest island in the group. The Rewa agricultural district is 
the most important in Fiji ; it has a large and rapidly increasing European 
population, with several sugar miUs in full work. Mr. Shave has unfortunately 

* To one of these is attached a small map of Fiji. See ' Qua/rUrly Jornnal of the 
Meteorological Soeiety,* Vol. m. p. 884. 

f Particulars as to the Instrnments snpplied in 1860 by the Meteorologioal Depart- 
ment to Colonel (now General) W. J. Smythe, B.A., for use in Fiji, with results of the 
observations taken with them, will be foond in the ' Quarterly Voumml,* Vol. III. 
p. 384.— [Ed.] 
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forgotten to send me particulars of the quality and position of the instru- 
ments used, and it is now too late to remedy the oversight. Forests and 
high hills abound near the Rewa ; in consequence, we see in the Table a large 
number of days on which rain fell, and, compared with this station, a much 
lower mean temperature in shade. 

I presume, but cannot say for eertain, that the solar thermometer is 
insulated in vaeuom 

Baisvall as Yuva, TATitnn, Fux. Mr. Jaku Nswall, Observer. 



Months. 


At • Qara Walu,' 564 feet above 
eea level, a| miles from sea 
eoait 


At * Wai ni Geri,' 30 feet above 
sea level, 100 yards from 
sea coast. 


1876. 


1877. 


1879. 


1880. 


Ins. 


Bays. 


Tns. 


Bays. 


Ins. 


Days. 


Ins. 


Days. 


January 

February .... 
March •••••••• 

April 

May 

Jane 

July 


17*73 
17*52 

19*10 

»3-67 

16*34 

14*25 

6*90 

31*52 

»7-37 
2035 

11*59 

26*73 


21 

17 

»3 

20 

20 

»3 

13 

*7 

«7 
20 

12 
»3 


27*23 

»7'93 
54-30 
38*86 

5-38 
2390 

1858 

34*5 

»'9S 
18*24 

2*69 

8*26 




3*09 
20*53 

7*5« 
IO-75 

684 

16*14 

405 
6*24 

6*04 
7*07 
7*25 


• • 

• • 
16 
12 

8 

»4 
II 

13 

13 

»5 

9 

17 


14*76 
4*03 

12*20 

»r34 

7-17 
10*45 

12*24 

»5-46 

9*56 

21*37 
12*37 

17-23 


16 

»7 

9 

»3 

»3 
12 

»5 
20 

«4 
12 

20 
»5 


Angnat 

Septembtt .... 

October 

November .... 
December .... 


Total .... 


243-07 


236 


»5>*57 


228 101*04 


• • 


164-18 


196 



Greatest Bainfall in 24 hoars:— 

Ini876.,,,. ...••.... 8*48 inches 

•,1877 "'8* M 

» 1879 5'»7 ft 

•t iMo 7'»3 M 



BisuxAS OP Mbtsorologioal Obsbivatxons tazsn ax Wadcaitu, Bbwa Bivbb, Fui, 
by Mr. Hsmbt T. Sbavb. 

(Height above Sea I^evel, 150 feet.) 



Mean Temperature in Shade • 

Abeolnte Mazimnm „ 

Abeolate Minim am „ 

In San*8 Bays—Mean of all Maxima. • . . 

Abeolate Maximum 

On Grass—Mean of all Mkdma 

Absolute Minimum 

Bainfall in inches 

Greatest Fall in one day 

Number of days rain fell on ... . 

Mean Velocity oi Wind, in miles per day 
Greatest Telocity in 24 hours 



1878. 


1879. 


1880. 


0^ 


0^ 





75*6 


75-8 


74-5 


99*0 


92*0 


98*0 


56*0 


61*0 


53*0 


• • 


• • 


138*7 


• • 


• • 


163*0 


. . 


• • 


626 


• • 


• • 


51*0 


103*82 


116*04 


137-87 


5*62 


4*70 


11*00 


206 


240 


230 


• • 


• • 


971 


• • 


e • 


2958 
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DISCUSSION. 

Mr. J. Curtis said that he had made a compariaon of the resnlta of obserrations 
made by Mr. Vaughan, one of the Government officials at Levuka, and those of 
Mr. Holmes at Bua. He found that there was a great difference between the 
maximum and minimum temperatures, the maximum at Lievuka always reading 
lower, and the minimum higher, than at Bua. This, he thought, was not due to 
climatic change, but to the bad exposure of the instruments at Levuka. The 
barometric pressures appeared to agree very well, but the rainfall showed a 
difference, inasmuch as at Levuka, in each of the two years examined (1879 and 
1880), the totals for April and October were very decidedly higher than those 
for March and October respectively, while at Bua the reverse was the fact. 

Mr. Mawley congratulated the Society on having, in a position so important 
as Fiji, such an excellent observer as Mr. Holmes. He thought the striking 
differences in temperature mentioned by Mr. Curtis would be found to be mainly 
owing to some difference in the exposure of the thermometers at the two places. 
Mr. Holmes's plan of placing his instruments, be considered a good one to adopt 
in so hot a climate, as the evergreen foliage covering the roof of the verandah 
would be likely to afford, not only to the screen itself but also to the ground 
beneath it, efficient protection from the direct rays of the sun during the hottest 
part of the day. Considering the situation of these islands within the Tropics, 
their climate must, to judge from the author's description, be a healthy one for 
Europeans, and would no doubt be still more so were they always in the current 
of the 80uth east trades, instead of coming from time to time under the influence 
of north-westerly and other moist winds. When passine through the south-east 
trades in the Atlantic, he (Mr. Mawle^) had on several occasions noticed how 
dry for the sea the air was, more particularly near the southern borders of this 
region, and he thought that if these winds were eaually as dry in the Pacific, 
the remarkably low humidities recorded on several occasions by Mr. Holmes 
might in this way be to some extent accounted for. Be this, however, as it may, 
these instances of extreme dryness still remained most extraordinary, the island 
on which the author's station is situated being only 25 miles across, at right 
angles to the path of the prevailing wind, and far distant from any continent. 

Mr. Legky said he had recently read a very interesting book entitled * Coral 
Lands,' by Mr. Stonehewer Cooper, the first volume of which contains a very 
good account of Fiji, and describes some ** blows " which have done great 
damage. Though there was very little of a meteorological character in the book, 
still it was well worth reading. 

Mr. Beaufort thought that Mr. Holmes's maximum readings were not reliable, 
as the roof, a corrugated iron one, was protected from the sun by vegetation 
only ; and many years' experience in India had taught him (Mr. Beaufort) that 
that was quite insufficient. He mentioned that in India, although the tents had 
nine folds of thick cloth in two roofs, the sun was so powerful in the hot weather 
that one had to get under the table for protection. Mr. Curtis's statement that 
Mr. Vaughan had found the readings too high Confirmed this view. 

Mr. AucHiBALD said he thought Fiji one of the most suitable places in which 
to record meteorological observations. From its position in the SE trade wind 
district, and away from the disturbing effects of continents, it might be 
used to test the variation in the intensity of solar radiation through the medium 
of the velocity of the trades, which should vary directly with the solar heat. 
From the paper it appeared, that while in 1871 there was an unusually heavy 
rainfall, and in 1877 a great drought (conditions similar to those which prevailed 
throughout the Indo-Alalayan region in both years), the wind in the latter year 
was much stronger than it was in the former. This looked as though the rainfall 
varied inversely with the velocity of the prevailing winds. When these were 
weak, the vapour was more easily precipitated ; when, on the other hand, as in 
1877, they were abnormally strong, the vapour was carried over the island too 
fast to allow of its precipitation. 

Mr. C. Hakdino stated that Fiji was not in the SE Trade-wind throughout 
the year, but was situated between the NE and SE trades in January, February 
and March, the trades being then at their most southern limits. He considered it 
satisfactory that Mr. Holmes had ascertained that his aneroid was 0*4 inch too 
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high, since after that correction had been applied the published observations 
would agree well with others for the same place. 

Mr. Lagghton said it was a misconception to suppose that the Fiji Islands 
are in the heart of the south-east trade. Theoretically, and from their latitude, 
perhaps they ought to be : but the South Pacific Ocean has not frankly accepted 
Hadley's theory ; and its winds, more especially during the summer months. 
behave in a systematically irregular manner. At this season the trade-wind 
proper is limited to the eastern part of the basin ; and curling round on itself 
gives, towards mid-ocean, a district of north-easterly winds, similar possibly to 
the north-easterly wind on the coast of Brazil, but certainly having no connection 
with the north-east trade, which does not cross the line, and as little with the 
doldrums of the equator. The central area of high pressure, every where associ- 
ated with the system of trade- winds, lies, in the South Pacific, very far to the 
east, relatively close to the coast of South America ; and the anti-cyclone does 
not, as in the Atlantic, extend over the whole ocean. These north-easterly 
winds gradually, as the longitude becomes more westerly, take a northerly and 
north-westerly direction, and so merge into the north-west monsoon, which 
at this season reaches nearly half way across the Pacific ; south of which, 
in the far west, is a small district of irregular south-east wind, as though 
the trade was endeavouring to assert its theoretical rights. But, taken 
as a whole, the winds of the South Pacific are very far from being that 
exact illustration of Hadley*s theory which, in the old text-books of physical 
geography, they were said to be. The Fiji Islands lie towards the western part 
of the region of north-easterly winds just referred to, and have thus probably 
seasons of north-east, of north-west, and of south-east wind. Observations of 
these, tending to define their limit, are therefore likely to prove extremely inter- 
esting ; more so, even, than if they were made strictly in the heart of tlie trade. 

Mr. Scott said that he had recently been studying the Admiralty Wind and 
Current Charts, and these showed that in the South Pacific the south-east trade 
was not continuous across the ocean except from July to September, but was 
broken by a belt of non-trade- winds, about 12^ wide and stretching N W and SE 
with the Society Isles at its centre, roughly speaking. The Fiji group were 
situated in the western and smaller of the two portions into*which the SE trade 
is divided, and only in the first three months of the year is Fiji shown just 
outside the trade- wind area, between it and the NW monsoon of New Guinea; 
but it cannot be said to be in the Pacific doldrums, for a steady ENE wind is 
shown on the chart during these three months. 

The President (Mr. Symons) regretted that Mr. Holmes had not used a 
ihtrtnometre fronde in addition to the other instruments. He considered that 
neglect of the wet-bulb thermometer would never give the humidity too low. 
The thermometers were, in his opinion, tolerably well protected, considering that 
there was a thick matting of vegetation on top of the corrugated iron roof, and 
that the instruments were placed in a Stevenson^s screen. 
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Mat 18th, 1881. 

Ordinary Meeting. 

George James Symons, F.R.S., President, in the Chair. 

David Wiubon Barker, Mayfield Hoase, Worcester ; 
Benjamin Jumeaux, L.R.C.F., M.R.C.S., Rochford House, Swanage ; 
W^iLLiAM Oelrichs, Femleigh, Oxton, Birkenhead ; 
Henry Porter, F.R.G.S., 181 Strand, W.C. ; 
William Roper, Southfield, Lancaster ; and 
Rev. G. Robert Wynne, M.A., Woodlawn, Killamey, 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read : — 
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Comparison of Robinson's and Osler's Anemometers, with Remarks 
ON Anemometry in genekal. By Richard H. Curtis, F.M.S. (p. 205). 

Notes on Waterspouts observed at Cannes, Alpes Maritimes, France, 
in January or FebruarV, 1872. By the Hon. F. A. Rollo Russell, M.A., 
F.M.J5. 

The phenomena about to be described occurred about the end of January or in 
February 1872, and were noted down by me at the time, but I omitted to insert 
the date and have no means of recovering it ; as, however, they were seen by 
many persons, and were the subject of remark among the English residents, it is 
possible that the omission may yet be supplied. At 7.25 a.m. I saw in the 
south-east a small cone hanging with its apex downwards from the edge of a 
cloud-mass which occupied the whole sky down to the horizon except in that 
quarter, where brilliantly fine weather prevailed beyond the above-mentioned 
edge ot the cloudv mass. The cone was projected against the white sky, and 
luridly illuminated by the rising sun. The cloud seemed to consist of nimbus 
and cumulo-stratus, the latter forming the boundary from which the cone pro- 
ceeded. Rain fell at the point of observation, the Villa St Anne, on the east 
side of the town, and thunder and lightning occurred at intervals of a few 
minutes. The clouds were high, and resembled those which produce a sh^rp 
thunder-shower in England in spring or autumn. 

The movement of the cloud-mass was rather rapid from about N£, and about 
parallel to its edge, so that the apparent distance oetween the boundary and the 
sea line or horizon remained constant. The north-eastern portion of the cloud 
was unfortunately hidden by rising ground, and all the phenomena visible in the 
cloud must have taken place over the sea, as the coast bends northwards for 
some miles, forming the bay in which Nice is situated. At a rough guess the 
distance of the cloud's margin in the SE from the point of observation mavhave 
been from four to six miles. The apex of the above-mentioned small cone 
gradually became larger, the cone increased in size and especially in length, aud 
its outlines became so clearly defined, that the changes in its form were seen with 
the greatest distinctness against the bright sky. Suddenly, a long black line 
connected the cone with the sea. That portion of the sea above wliich the cone 
advanced had up to this time been hidden by the hill in the foreground, but now, 
with the movement of the cloud, the whole field of operation of the spout was 
brought into view. Exactly beneath the cone, a greatly agitated white spot, 
resembling seething foam, and corresponding in size to the base of the cone, 
kept pace with the cloud as it moved rapidly westward. A spray or mist seemed 
to rise and spread itself out all round the trunk which connected sea and clouds. 
Enveloping the lower half of the stem of the spout, this mist was at first shaped 
like a common water-bottle, but gradually assumed the form of an egg. Suddenly 
the stem seemed to break off in the middle, and the cone and white circle of 
foam then rapidly drew in and disappeared. Towards the end of the phenomenon, 
the lower half was illuminated by the sun. The duration of this waterspout was 
about 12 minutes. There was thunder and lightning every few minutes before 
and after its appearance, but none while it lasted. 

After the exhaustion of this spout, eight or nine others followed in rapid 
succession, differing little in their characteristics from that above de^ribed. In 
one case tne cone was small and tapered very sharply off, and the long stem in 
crossing a sunny space shone like a stream oi silver, then turned black again on 
entering the shade. In another the upper cone hung for a long time, and 
gradually prolonged itself downwards without any apparent effect on the sea 
beneath. At length, however, a black smoke rushed up from below, a fine thread 
joined the apex of the cone, and for a short time the waterspout was perfect. 
The most remarkable of them all was one in which the top outstripped the lower 
portion of the spout so that the stem lengthened and made an angle nearly half 
way between sea and cloud. In this case the cloud seemed to float at a great 
height. The distance between the ends continued to increase until the stem, as 
if overstrained, broke at the angle, and the phenomenon vanished. 

A yacht arrived at the port the same day, and it was learnt that she had 
passed many waterspouts the previous evening. 

The condition of the atmosphere in which these waterspouts were developed 



FROGEEDINaS AT MEETINOS. 245 

most have been lar^ly dependent on the geographical pecnliarities of the 
neighbourhood. On looking at a map of the ditttrict we see that the NE wind 
pausing a little to the S£ of Antibes would have crossed the least distant portion 
of the great chain of the Mai'itime Alps, where the highest peaks rise to an 
altitude of 10,230 feet. They are distant about 30 miles from the bay of Nice, 
where the waterspouts occurred, and as the range stretches in a north-easterly 
direction, the wind from that quarter would have become greatly reduced in 
temperature. The air lying over the Riviera and Mediterranean was doubtless 
mucii warmer and damper, and protected from the full influence of the north- 
easterly wind by the high hills which make that coast remarkable for its genial 
climate. There would consequently be an abnormal tendency of the lower air to 
ascend, and of the npper stratum to take its place. The heieht of the clouds 
from which the waterspouts fell was estimated at about 2,000 feet. 

Recent consideration has led me to place them among those instances which 
support the hypothesis that waterspouts are due to electrical as well as other 
atmospheric agencies, and consequently to hope that the subject may gain some- 
thing theoretically by discussion. 

Bearing in mind the facts above detailed, it would seem that the production of 
a waterspout may be due first to the rapid passage of a mass of cold air over a 
lighter stratum, and secondly to the slow aischarge of electricity between the 
clouds and the sea. A liquid or gas in rapid movement over a lighter fluid of 
the same kind moving more slowTy, does not descend as it would do if at rest ; 
and cold, heavy air passing quickly over warm, damp and lighter air, would 
certainly not take the place of the lower air by means of thin, unbroken filaments 
or columns like those which appear in water when the upper stratum is much 
colder than the lower. We have then a condition in which relative rest would 
immediately determine an exchange of situations. Descent by squalls would 
occur in ordinary circumstances. The particular atmospheric condition may, 
however, be too local to admit of their ready production. Now if the surfaces of 
the cloud and of the sea are in opposite electrical states, the strong attraction 
between them will not be prevented by the rapid movement of the upper stratum 
from causing them to approach, and at a certain point the resistance of the air 
will be overcome and the cloud will descend in the form of a cone with the apex 
downwards towards the sea, while vapour and water will be carried upwards 
from the sea towards the cloud, till a column of thick vapour and water particles 
extends between cloud and sea, forming a medium of slow discharge for the 
electricity of cloud and sea. Some such appearance, minwt the visible vapour, 
would beproduced by strongly electrified tow or cotton- wool held over a bowl of 
water. The process on the scale of nature could hardly fail to be accompanied 
by a whirling motion such as has been so frequently observed in waterspouts, for 
the ascent or descent of air through a small column resembles tiie escape of water 
through a small hole, which causes eddies. 

The rapidity of the general movement thus hinders the quiet interchange of 
air between two strata, and the presence of a high electrical tension favours the 
interchange of eleciricallv charged particles. Again, the unstable equilibrium 
of the strata favours a slow discharge by means of an actual transf eirence of 
vaporous particles rather than by an ordinary flash of lightning. If there were 
little electric difference the transposition of air and vapour might take place by 
squalls, and if besides there were Uttle movement or no great differences in weight 
and temperature, then by ordinary gradual interchange ; and if the electric tension 
were high, but the other conditions normal, the electric discharges would take 
place by flashes of lightning. But the ratner rare combination of conditions 
above specified may tend tu relieve the strained relations both of atmospheric 
weight and of electricity by means of waterspouts. The strange movements of 
tropical dust- whirls and waterspouts, the strong electrification of objects during 
their passage, and the attenuated but formidable columnar form in which they 
frequently appear, indicate electricity as largely contributing to the production 
of these phenomena. 

Mr. Lauohton said that in a recent memoir Mr. Ferrel attributes the 
origin of waterspouts to a rapid rotatory motion, beginning in the upper regions 
of the air, and extending downwards. Within the area of this rotation, which he 
debcribes as exceedingly small, the air is rarefied to an extreme degree ; he 
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speaks of a comparatire vacuum of from 4 to 5 inches. The apparent ebullition 
at the surface of the sea is due to this vacuum, and the spray and vapour carried 
up in it form the body of the waterspout, becoming suddenly visible or vanishing 
from sight, according as the temperature, affected by this great rarefaction, 
passes on one side or the other of the temperature of condensation. Any work 
of Mr. Ferrers is worthy of serious consideration ; but it is difficult to conceive 
this extreme rarefaction as confined within such very narrow limits. The con- 
ception is not supported by observation. No barometric disturbance has ever 
been noticed as a concomitant of waterspouts, even though the observer was 
dangerously close to them. Mr. Ferrel speaks of a ship that got actually into 
one off Cape Sable. Forward, she was reduced to a wreck ; aft, she was uniiyured, 
and the barometer was miaffected. He felt a difficulty in believing that, if such 
an extreme rarefaction of the air as Mr. Ferrel spoke of reallv existed, it could 
not be observed, in however modified a form, at the distance of a few feet. The 
bent and twisted shape which waterspouts frequently assume presented another 
difficulty which stooa in the way of his frankly accepting Mr. Ferrers deductions. 
Mr. Kussell^s diagram on the wall showed one such form, which, he believed, was 
not uncommon. But he could not understand how a line of extreme rarefaction 
and rapid rotation could be bent in such a manner. He would rather accept Mr. 
Kusseirs view that such phenomena are electric in their origin, even though he 
was unable to explain the exact way in which electricity acts. This too, he 
might add, was the opinion that Mr. Baddeley, after prolonged observation, had 
arrived at, as to the origin of the dust storms of India — ^phenomena which were, 
presumably, of the same nature as waterspouts. 

Mr. Legky attributed the formation of waterspouts to electrical action. It 
was well known that places which had been struck by lightning showed that in 
the interchange of the powers as much electricity went upwards as came down^ 
wards, he therefore thought the same thing obtamed in waterspouts ; the earth 
attracting the clouds downwards, and the clouds in the opposite direction attract- 
ing the sea in the form of spray. 

On some Swedish Meteorological Observations in connection with 
THE Return of the Seasons. By Alexander Beazeley, M.Inst.C.E. 

The subject of an observation and record of thunderstorms having been brought 
before the Meteorological Society by Mr. Scott in March 1872, and observations 
on various phenomena of the vegetable and animal kingdoms having been 
carried on under the auspices of the Society since 1875, it is probable that a 
brief notice of what is being done in the same direction in Sweden may be of 
interest. 

There are in that country about 500 observers in connection with the Meteoro- 
logical Department of the Ro^al Observatory at Upsala, whose observations 
have reference, among other points, to the following, viz. : — ^The blossoming and 
fruiting, coming into leaf, and fall of the leaf, of trees and plants ; the com- 
mencement and termination of the various field works of agriculture ; the arrival 
and departure of birds of passage ; the occurrence of night-frosts and their effect 
upon vegetation ; the freezing and thawing of streams and watercourses ; rain- 
fall ; and thundersltorms. When filled up, the forms are forwarded to Professor 
Hildebrandsson at Upsala, under whose supervision they are digested and 
tabulated. 

I am informed that the observations on rainfall are made with instruments 
provided by the Meteorological Department ; but of these instruments, as well 
as of the forms on which Ttie returns are made, I have no details. The other 
forms appear very suitable to the purpose for which they are intended ; and they 
possess the great merit of not attempting too much, but being just such as any 
observer of ordinary intelligence can easily and correctly fill up. I venture to 
characterise this as a feature of great merit, because it widens the sphere of 
possible observations in a very appreciable degree, by bringing them within the 
capacity of a large class of persons, without making any 'extensive demands 
upon their time, or requiring any special scientific ability. 

Charts are compiled from the returns, and exhibit in an extremely interesting 
graphic form the track and principal phenomena of thunderstorms. I should 
have been glad to exhibit one containing a representation of two or more 
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successive storms occurring on the same day, but have not been able to procure 
one. 

While regretting the meagreness of the present communication, I venture to 
hope that it may suffice to indicate the general mode of procedure, and to afford 
a basis for further inquiry into details should the Society find the question of 
interest. 



June 15th, 1881. 

Ordinary Meeting. 

Geobob James Symons, F.R.S., President, in the Chair. 

Fredbbick Cbowley, Ashdell, Alton ; 
Alpbed M. Davis, Sussex House, Addiscombe, Croydon ; 
Rev. Richabd Drake, Stourmouth Rectory, Sandwich ; 
Frederick Hussey Daniel Eyre, The J^wn, Mudeford, Cliristchorch ; 
Walteb Matthew Gibson, Privy Purse Office, Buckingham Palace, S.W. ; 
Edward Windus Mathew, J.P., D.L., Wem, Stoke, near Guildford ; 
John Parnell, M.A., F.R.A.S., 1 The Common, Upper Clapton, E. ; 
John Rioby, 89 Hampden Street, Bolton ; 

Thobias Glazbbbook Rylands, F.L.S., F.G.S., Highfield, Thelwall, War- 
rington ; 
Harold Smith, Fulford House, Beverley Road, Hull ; and 
Alfred Hope Wood, The Hollies, Hastings, 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read : — 

The use oi Synchronous Meteobolooical Chabts fob detebmininq 
Mean Values ovbb the Ocean. By Chables Habdinq, F.M.S. (p. 216.) 

The Climate of Fiji. By Robebt Lonoley Holmes, F.M.S. (p. 222.) 

Note on the Fobmation of Hail. By J. A. Westwood Oliveb. 

It is my object in this note to call attention to a theory of the formation of hail 
suggested by M. Oltramare in a paper communicated to the Paris Academy of 
Sciences, in April 1879. This theory, in my opinion, is the most satisfactory that 
has vet been propounded. 

About the same time that M. Oltramare sent his paper to the Paris Academy, 
Lord Rayleigh, F.R.S., communicated one to the Royal Society on the influence 
of electricity on colliding water drops. He experimented with fine jets of water 
ascending in a nearly vertical direction. In its normal state a jet resolved itselif 
into drops, which were scattered to a considerable width ; whea'feebly electrified, 
the drops became coherent, and coalesced; when powerfully electrified, they 
became mutually repellent, and were scattered more widely than at first. If we 
apply these results to cloud-particles, the important influence of electricity upon 
the precipitation of moisture is at once apparent. Suppose a body of saturated 
air to be cooled by some means ; upon the electrical tension of the condensed 
moisture which results, depends whether it fall at once or remain suspended in 
the air as a visible cloud. If the tension be small, the particles coalesce, form 
drops, and descend as rain ; if the tension be great, the particles repel one 
another and form cloud masses — probably of the cumulus description. 

The experiments and observations of Dufour, Foumet, Jamtn and others, have 
proved that small particles of water, such as compose fogs and mists, may be 
reduced in temperature to — 14® C, or even to — ^20**, wi£out being congealed, 
provided they be not agitated in the least. When in this condition of superfusion^ 
the slightest concussion or shock causes the particles to assume the solid state. 
SVe may hence suppose an electrified cloud to have its temperature reduced to 
—14° C. without any change taking place in its condition. But in its electricity 



248 QUARTERLY JOURNAL OP THE METEOROLOGICAL SOCIETT. 

we have a disturbing force which may operate to change its state of surfusion 
into one of congelation. We have seen that the individual particles are kept 
apart by repulsion, due to the electricity with which the cloud is charged. 
Should this electricity be abstracted (say by a discharge) the repelling force is 
gone, and the particles coalescing create the agitation necessary for their 
solidification, and form hailstones. 

M. Oltramare's theory may be efnunciated thus : — Let a cloud be (I ) electrified 
and (2) cooled below the freezing point : the discharge of electricity allows the 
constituent particles to unite ; and the resulting commotion causes instantaneous 
congelation. 

In 1877, M. Pictet described some experiments upon the appearance of ice 
formed at different temperatures. He found that between 0° C. and — 1°'5 it is 
perfectly transparent. If the water be cooled below — 3°, however, the ice 
becomes opaque and white. The opacity of the ice that forms hailstones has 
been universally observed. Indeed, I am only aware of one instance of a 
transparent hailstone, and that occurred under exceptional circumstances. The 
hardness, and often transparency, of the outer coating may be referred to the 
partial fusion undergone in passing through the stratum of warm air near the 
earth's surface. That such is the effect of a high temperature on white ice was 
well shown in a hailstorm described by Mr. H. Abich. The stones when they 
fell were opaque and crusted with crystals, but after lying on the ground for a 
night they became perfectly transparent. 

I shall not attempt to reconcile this hypothesis with facts, for the '* facts/* as 
we at present know them, are not a fair test of a theory. The most absurdly 
contradictory statements are to be found in books professing to speak with 
authority. It is asserted, for example, in one place, that hail occurs most 
frequently in summer ; in another, that winter is pre-eminently the hail season ; 
and m yet another, that all seasons are alike in that respect ! I am at present 
engaged in collecting observations ; and when I have deduced from these any 
generalities that may make themselves apparent, I shall again come before the 
Society with a more complete discussion of the subject. In the mean time, might 
I request Fellows to assist me by forwarding any particulars of hailstorms 
which they may happen to possess ? The most important points to be noted are 
as follow : — 

1. Date and hour of the day. 

2. Area of storm. If in the form of a path, give (a) length, (6) breadth, 
(c) direction of course, (rf) rate of progression. 

3. JPhysical features of the locality, (a) elevation, (6) mountains, (e) rivers 
and valleys, (d) trees, &c. 

4. Temperature, (a) before the storm, (b) after the storm. 

5. Barometer readings. 

6. Wind, (a) direction near the earth*s surface, (6) direction in higher 
regions as indicated by the cloud motion, (c) force. 

7. l^receded or followed by rain. 

8. Aspect of the clouds. Note if there be any appearance of two separate 
strata at different elevations. 

9. Electrical phenomena. If there be any lightning, note whether the electric 
discharges precede the fall of hail, or vice versa, 

10. Duration of the storm at one spot. 

11. Configuration and size of the hailstones. 

12. Sound. Note if any sound like rustling precedes the fall. 

13. General character of the weather before and after the storm. 

Notes. 

1. This point is somewhat important. The maximum period seems to vary 
in different countries. In Germany and Switzerland it is spring. In tius 
country Howard says that it is summer, and Dal ton, winter. I strongly 
suspect, however, that Dalton and other observers who have arrived at the 
same result included what is called in French gresil. Small round pellets 
of powdery snow often fall in cold weather in winter. It is not hail 
proper, although often called hail, and should not be included in enumerat- 
ing hail-falls. 
2. Hailstorms are generally local. When not so, they trayel in very sharply 
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defined bands. The French storm of 1788 in the best example of a pro- 
gressive storm. 

3. The elevation at which hail occurs is very remarkable. It has boon 
encountered in the Himalayas, the Alps, the Andes, and the Pyrenees. 
Mountains seem to exercise some occult influence in the production of 
hail. The unenviable distinction which Southern France enjoys of being 
pre-eminently the hail-country of the world has been attributed to tlie 
proximity of the Alps and Pyrenees. It is important to note the confor- 
mation of the ground. When not at a great height, hailstorms have shown 
a tendency to follow the direction of rivers. It is also said that trees have 
the effect of diminishing the hail fall. This is very singular, as forests 
have exactly a contrary effect upon the precipitation of rain. 

4. The temperature is often very nigh some time before a storm, but it rapidly 
sinks on its near approach. 

5. The barometer has been known to descend 1*15 in. before a hailstorm. 

6. Conflicting currents of wind have been so frequently observed that 
Kamtz went the length of ascribing the formation of hail to their action. 

7. Hail is sometimes preceded and sometimes followed by rain. It is a 
point of some importance. 

8. Arago was the first to point out the peculiar ashen hue of hail-clouds. It 
is important to note if there be more than one stratum of cloud, as Volta 
and others have based theories upon that assumption. 

9. The intimate connection between hail and electricity has long been 
observed, and electrical theories are accordingly numerous. Sir John 
Herschel was of opinion that electricity is one of the effects rather than 
the cause of the formation of hail. 

13. Sir John Herschel says that hail gener&Wy precedes storms, but rarely or 
never follows them. My own observations point to the directly opposite 
conclusion. 
Particulars of the damage done by hailstorms to crops, &c. are interesting, and 
may be appended. 

Mr. Archibald said he had frequently seen hailstones in Bengal as large as wal- 
nuts. Hailstorms in that region generally occurred in March and April. There was 
one point about hailstorms which he had frequently observed in India, and which 
any theory of their origin, to be satisfactory, must explain, viz. that the largest 
stones always fall at the end of a storm. According to one theory this was 
supposed to be due to their rapid oscillation between warm and cold strata. 

Note on a Comparison of Maximum and Minimum Temperature and 
Rainfall observed on Table Mountain, and at the Royal Observatoky, 
Cape Town, during January and February 1881. By John G. Gamble, 
M.A., M.Inst.C.E., F.M.S. 

During the months of January and February of this year I have had a party of 
assistants surveying on Table Mountain. They observed the maximum and 
minimum thermometers, and I give the result of their observations side by side 
with those observed at the Royid Observatory. 

The difference between the mean of the maxima as observed on Table Mountain 
and the mean of the maxima observed on the same days at the Observatory is 
12^. The difference between the mean of the minima is 5°. On one occasion 
the temperature was higher in day time on Table Mountain than at the Observa- 
tory, and on one occasion only the temperature at the Obser\-atory at night was 
lower than that on the mountain. The maximum temperature on the mountain when 
covered with ** south-east cloud " is 60°. On very clear calm days the temperature 
on the mountain is nearly as high as that at the Observatory. The camp was 
about 1,100 feet below the highest point of Table Mountain. I also give a 
comparative statement of the rainfall from January 18th to the end of March 
observed at the two stations. 

I iiave left a rain-gauge up there, and am having a special cistern constructed so 
as to hold a month's rain, so that I hope to be able to continue registering the 
rainfall from time to time. It will be seen that the rainfall on the mountain in 
summer is very much in excess of that at the Royal Observatory. It will be 
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interesting to find out what the comparative fall is in winter time, < 



Olwerrations of Maiimntn and Uinlmnm Theraom«teri at the Boyal Obserratoiy, 
Cape Town, jj feet above Sea Level, and in a Teat on Table Hoant^n, 1.470 feet 
above Sea Iievel. 
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RECENT PUBLICATIONS. 

AxKUAiBE DK T.A SooitTi UtTiOBOLoaiQax DK Frarct. 29me Ann6e, 1881. 
ler TrimSstie. 4to. 1881. 
Contains :— Note anr le commencement da I'hiver da l&81,par £. Benoo(lp.). 
—Note de H. Aitken snr la foimation des bronillardB (2 pp). — Note lur une 
conference de H. Haicart snr la provision dn teraps, par Tn. Honreaox (S pp.). 
— Sw la priviiion dn tempi dans le dSpartement de la Mense, par U. PoincarS 
(3 pp.). — Etudes Bar les lois des Kranos mouvements de I'atmospUre et sur la 
fbnnaUon et la translation dee tonrbillons airiens, par F. F. Hubert (62 pp.). 
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Annuairb MAt^obolooique poub l'Ann£e 1880. Public par rinstitut 
m^t^rologiqae Danois. Premiere partie. 1881. Folio. 

In addition to the usual tables of results of observations made in Denmark, 
there is also a paper by Philip Weilbach on the Classification of Clouds, accom- 
panied by plates giving twelve representations of different forms of clouds. 

BlBLIOTH:feQUE UnIVERSELLE. AbCHIVES DBS SCIENCES PhTSIQUES ET 

Natubelles. Troisidme Period. Tome YI. No. 9. September 
1881. 8vo. 

Contains two papers by Prof. D. Colladon, viz. — 1. Note sur quelques exp6ri- 
ences faites en 1826 sur les courants ^lectriques prodoits par des Eclairs 61oign^s 
et sur une observation de M. Ren 6 Thniy relative aux bruits des t616phones 
pendant les orages (4 pp.). — 2, Deviations de la foadre dans nne campagne 
situ^e aux environs de Geneve (12 pp.). 

CiEL ET Tebbe. Beyue pofulaibe d'Astbonoiob XT de M^t^obologie. 
Vol. n. August to Ociober, 1881. 8vo. 

The chief meteorolo^cal articles are : — Quelques ph^nom^nes m6t6orologiques 
dans leurs manifestations extremes, par A. Lancaster (28 pp.).— Les grandes 
chaleurs de iuillet, 1881, par A. Lancaster (5 pp.). — Un climat a6sagr6able, par 
J. Vincent (5 pp.). — Experiences sur la vitesse du vent k diffi^rentes hauteurs, 
par C. Lagrange (11 pp.). — Projet de T616m6t6orographie intemationale, par F. 
Van Rysseberghe (8 pp.). 

Indian Meteobolooicai. Memoibs : being occasional Discussions and Com- 
pilations of Meteorological Data relating to India and the neiohboubino 
CouNTBiES. Published under the direction of Henbt Fr Blanfobd, 
Meteorological Reporter to the Goyemment of India. Vol. I. Part V. 
4io. 1881. 

Contains : — Some Results of the Meteorological Observations taken at Allaha • 
bad during the ten years, 1870-79, by S. A. Hill, B.Sc. (47 pp.).— The Diurnal 
Variation of the Barometer at Indian Stations. Part II. ; Goalpara, Patna, and 
Leh, by H. F. Blanford, F.R.S. (17 pp.). 

JouBNAL 07 THE AsiATio SociETT OF Benoal. YoL L. Part 11. 1881. 
Svo. 

Contains two papers by Mr. H. F. Blanford, F.R.S., viz. — 1. Description of a 
rain-gauge with evapometer, for remote and secluded stations (3 pp.). — 2. On the 
relations of cloud and rainfall to temperature in India, and on the opposite 
variations of density in the higher and lower atmospheric strata (15 pp.). 

Maonetigal and Meteobolooical Obsebvationb made AT THE Govebnment 
Obsebvatobt, Bohbat, in THE Yeabs 1871 to 1878. Under the 
superintendence of Chablbs Chambebs, F.B.S., and F. Chambebs. 
4k>. 1881. 288 pp. 

The Magnetical and Meteorological Observatory at Colaba was instituted by 
the Honourable East India Company in 1841 ; and from 1845 to 1864, a large 
quarto volume was published each year, giving the hourly meteorological observa- 
tions th extenso. The next volume contained abstracts of results only of the 
hourly observations for the years 1865 to 1870. The present volume brings on 
the record to 1878. 

NoTA Acta Beoia Sogietatis Soientiabum XJpsALiBuais. Ser. HE. 1881. 
4to. 

Contains : — Recherches sur les Ph^nomdnes P^riodiques des Plantesi par R. 
Hult (51 pp., with 3 plates). 

Bepobt of the Iowa Weatheb Sebvicb fob the Yeab 1881. By Dr. 
GusTAYUs HiNBioHS, Director. 8vo. 1881. 16 pp. 

This contains the results of the rainfall observations for the first lustrum of 
the Service, 1876-80, with rainfall maps for each year and for the lustnun. The 
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rain maps show that the amount of rainfall in Iowa is largely influenced by 
the dintribution of timber, the annual rainfall increasing with the amount of 
timber or foliage in the different portions of the State. 

The Climate op the Underolifp, Isle of Wight, as deduced from Forty 
Years' consecutive Meteorological Observations. By J. L. White- 
head, M.D. 8vo. 1881. 46 pp. 

This contains the results of the observations made by the late Dr. Martin, of 
Ventnor, and his brother. Mr. Martin, M.R.C.S., which extend from 1840 to 
1879. 

The Ocean as a Health Resort. A Practical Handbook of the Sea for the 
use of Tourists and Health-Seekers. By William S. Wilson, L.R.C.P. 
With a Chart showing the Ocean-routes and illustrating the Physical 
Geography of the Sea. Second Edition. 8vo. 1881. 851 pp. 

Chapter XIV., " The Meteorology of the Ocean ," has been compiled by Mr. E. 
Mawley, and treats of the following : — Instruments required for taking obser- 
vations — Barometer — Thermometer — Thermometer screen — Hygrometer — 
Method of determining the humidity of the air — Observations of shade 
temperature — Surface temperature of the sea — The meteorological journal — 
Estimation of the amount of cloud — Direction and force of the wind — Observa- 
tions of rainfall not reliable — Special meteorological conditions at sea — Distri- 
bution of storms — Log and meteorological tables of a voyage to Australia — 
Log, meteorological tables, and weather report of homewara voyage by Cape of 
Good Hope. 

Transactions op the Hertfordshire Natural History Society and Field 
Club. Vol. I. Part 6. July 1881. 8vo. 

Contains two meteorological papers, viz. — 1. Rainfall in Hertfordshire, 1840- 
79, by the Rev. C. W. Harvey (8 pp.) ; and 2. On the Occurrence of Red Snow 
in Hertfordshire, by Lieut. R. B. Croft, R.N. (3 pp.). 

Zeitschrift der oesterreighisohen Gesellsghaft fur Meteorolooie. 
Redigirt von Dr. J. Hann. XYI. Band. August to October, 1881. 
8vo. 

Contains : — Ueber den eisenhaltigen Staub im Schnee, von Dr.' J. H. L. 
Flogel (10 pp.). — Thermische Vegetationsconstanten. von H. Hoffmann (3 pp.). 
— Untersuchungen uber die Regenverhaltnisse von Oesterreich-Ungam, Part II. 
von Dr. J. Hann (6 pp.). — Die meteorologischen Beobachtungen wShrend der Vega- 
Expedition von Nordkap bis Yokohama durch die Meerenge Behring, von Dr. H. 
H. Hildebrandsson (10 pp.).— Zug der oberen Wolken im Verhaltniss zur 
unteren Druck-und Warmevertheilung, von A. Richter (3 pp.). — ^Von den mag- 
netischen Verhaltnissen in den arktischen Gegenden, von Dr. A. Wijkander (8 
pp.). — Ueber die Gesteinstemperaturbeobachtungen im Formanschacht, Virginia 
City, Nevada, von Dr. P. M. Stapff (4 pp.). — Die eeographische Vertheilung und 
Bewegung, das Entstehen und Verschwinden der oarometrischen Minima in den 
Jaliren 1876 bis 1880, von Dr.vanBebber (6 pp.). — Eine periodische Erscheinung 
im taglichen Gauge der Windrichtung, von Dr. A. Sprung (5 pp.). 
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REMARKS ON THE WeATHBB DURIXa THE QUABTER ENDING MaRCH 31ST, 1881. 

By Jamss Glaisheb, Esq.* F.R.S., jfc. 

The weather in January for the first few days was fine, but on the 7th a period of exceptionally 
bad weather set in, which from the 12th to the 27th was remarkable for its severity. Snow fell 
on every day from the 9th to the 27th, with the exception of the 25th ; south of the latitude of 51° 
it fell on 14 days, and in other parallels of latitude on from 10 to 13 days ; on some days the fall 
was genend. Fog was very prevalent, south of latitude 51° it occurred on six days, and at 
stations north of 52** on 18 days ; at Bradford there were dense fogs on the 24th, 25th, and a6th. 
The east and N.E. winds were in excess. 

The mean temperatn]:e of the month at all stations north of 51" 25', with the exception of 
Lowestoft and Llandudno, was below 32°. 

February was a wet, cold, gloomy month, with frequent falls of snow and an excess of east winds. 
Snow fell in Devonshire on four days, and at northern stations on 14 or 15 days. Fog was pre 
valent at all stations. 

In March the weather was warm and genial from the 4th to the 20th, bnt cold at the beginning 
and the end of the month. Snow fell at Guernsey and in Cornwall on the ist, and in the north of 
England on every day excepting between the 9th and 19th ; it fell in Devonshire on the 21st, 26th, 
and 27th. From the 4th to the 20th the wind was chiefly from the west, and at the beginning an<l 
at the end of the month, from the east. 

The mean daily temperature of the air was above the average till January 6th ; the average 
diiily excess being 2*^*5 ; from the 7th to the 27th it was below the average, and on some days to 
the extent of 15° and 16°, the average deficiency for the 20 days ending January 27th being 9^*7 ; 
from January 28th to February loth, the average daily excess was 3'''4; a cold period then 
again set in, but it was of less severity than that ending January 27th, the averaj^c deficiency of 
daily temperature for the 21 days ending March 3rd being 3°'6 ; from March 4th to 20th, there 
was an average excess of daily temperature of 6°, and from March 2i8t to the end of tlie quarter, 
the weather was cold, the average deficiency of daily temperature being 4°. 

The falls of snow throughout the quarter were exceptional; snow fell on 53 days, and the snow- 
storm of the 1 8th day of January was very remarkable ; this day was bitterly cold and there; was a 
gale from the east, with driving snow that penetrated everywhere. The snow be«xan to full about 
9.0 a.m., and at midnight, at Blackheath, in places free from drift, it was 15 inches in depth ; nearly 
all the lines of railway out of London were blocked, and some of them early in the afternoon; 
trains were embedded in the snow all night and during the next day. This snowstorm extended 
southward to Jersey and Guernsey, where the depth was from 12 ins. to 14 ins., with drifts up to 
four and five feet. In the Isle of Wight the depth was about 15 ins., and Mr. Mann ^ays the island 
was white with snow fi-om the 17th to the 29th ; a second heavy fall of 18 ins. having taken place 
on the 20th ; the total depth of snow which fell on these two days was therefore $3 ins. On the 
1 8th day the depth of snow at Brighton was 18 ins.; in Cornwall and. Devonshire it was from 
12 to 14 ins., >vith drifts of from 10 to 12 feet; the amounts were bss proceeding northwards, at 
Cambridge the depth was eight inches, and at Leeds and Bradford, the fall was very small. The 
loss of life in England due to the snow was great, and small birds died in great numbers, their 
food being covered by the snow. Dr. Compton, of South Bourne, says, *' Rooks wore seen to kill 
** and eat sparrows, and blackbirds to eat each other on my lawn, where a great congregation of 
" birds were collected." 

T7ie mean temperature of the month was also exceptional, being slightly lower than the cold 
January of 1879, and lower than any January since 1838. The month was, however, chiefly 
remarkable on account of the succession of very low temperatures in Cornwall and Devonshire. 

The table on the next page shows the minimum temperatures at the several stations from January 
1 2th to January 28th. The lowest temperatures on the days were, on the 1 2th, 1 2**' 5 at Carlisle and 
Stockton; on the 13th, ii°'5 at Marlborough ; on the 14th, 4°'o at Carlisle ; on the 15th, o°'5 at 
Carlisle; on the 16th, --5°*5 at Carlisle; on the 17th, --2'^'o at Carlisle ; on the 18th, 5°* 6 at 
Carlisle ; on the 19th, 16° at Bradford ; on the 20th, 3° at Stockton; on the 21st, —2° at Cambridge ; 
on the 22nd, i^'o at Cardington ; on the 23rd, 8°' 8 at Totnes ; on the 24th, 4"* 2 at Carlisle ; on the 
15th, 7°-3 at Wrottesley ; on the 26th, 2°* 2 at Carlisle ; on the 27th, 7°* 2 at Carlisle ; and on the 28th, 
25° at By well, but on this day the reading was 32** or higher at nearly every other station. An ex- 
amination of the table line by line shows the lowest temperature at each station ; at Guernsey the 
lowest was 24°*^ on the i6th ; at Truro it was 12° on the 15th, and there were several readings below 
20?; the lowest at Eastbourne was 12'' -8, at Plymouth 17^, at Totnes 8^*8, at Torquay 15° '3, 
at Ventnor i4°*6, at Osborne 1 2^ at Bournemouth i2'^*i,at Brighton 11° -4, at Salisbury 2°*5, 
at Barnstaple 8°, at Bath 8^*8, at Kamsgate 15°, at Strathfield 4" -9, at Marlborough 6°*9, at 
I^ristol 9®, at Whitchurch 5*3**. All these stations are south of London, and the low temperatures 
recorded at them arc therefore very remarkable. 

At Blackheath the pressure of the atmosphere was above its average till January loth, the 
average daily excess being 0*40 in.; from the nth to the 20th it was below its averjige, the 
average daily deficiency being 0*28 in. (on the 18th the deficiency was as much as 0*74) ; it was 
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slightly above its aviTsgi^ on the i.ird, i4lh, and JSth 1 frinii January aOth la Febmary 17th 
lliorc W3a uu avcroj^c ihilly deficii'iicy of o'jcj in,; from Ki^bmary iStb to i;th tbere wan lui 
oivru^v lUiily exct^>s of o- 16 in. 'Liily ; from February 261I1 lo March i4tli tliere ^oi uii avcrugc 
daily dt'licleiii;) of o-oi,( in. j From March i^lh In i9ih, nn a»enige daily ciccgs of o'jo in. 1 
and from (bis datv to thv uiid of the quarter tlu'rc was a lur.m ibiily ^Gcicticy of o-ii Id. 
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7'Ae nvon tcadmg of the barmarter for thu monlh of Jununry h 
below the aTi-nti;c; that fcr February vaa zcj'bOi ins., heing o- 1 
that fur Mnrch vns nfjiH ins., being 0-019 '"- below thu avtrajio. 

77ie atmoipherir preiture in Januaiy was les^ than in Derenibel by 0-084 io., that in Februat}' 
wa« less tbnn in January by 0-049 ■'■■t "id tluit in Mnrcll tireali'r than in February by 0-06; ia. 
(Froia tliu preceUing 40 yearn' ub>erv-aliuiLi the mean pressure in Jutiuiiry is tc^i' than in Deeumher 
liy O'Oi;. thill in Fehninrr is tirvatcT than in Jauiuiry by 0-019, "'"' '''"^ i" Alareh is leas than in 
February by 0-0.19 •■>-) Tlienj wa« a ilecreiise ot nimoHplieric pressure from December to Jannar}' 
Bt kll (■taliuiis south of latitude ^3', anil an incn-ane north of tliis paralli:] ; the ilecrease was abuiU 
0*1 in. at cxtrcnit' »iuth(-rn "tationH, tlicrc waHUO ehaiig^- at 53°, and beyond this parallel thorewa* 
a gradual inereosi: aitniimtiiiff to o- 1 1 in. nt extreme norlheru stations. I'roiii January to Februai] 
there was a decrease evei-j where, this decn-as*? bi-in;; grvatvr at northi-m than nt nouihem statiun*. 
Prom February to March tbe^^ wa« an iiierease nt all stations, tile nuiuiiut of wbich decreased 
fromo-i in. iu Cornwall and Devonsliire lo o'oi in. at latitude 55°. 

At Itliieihtalh the mean lempenitHre of January mas lower than tliat of December by 1 1°',1 : 
that of February- was higher than that of Jaintary by 6'- 1 1 and that of March was higher thin 
that of Fi-bmary by 4°- 9. (From (ho prece<lliig 40 ; ears' observ^iti'ms the mean teniperatule of 
Jaiioary is I'-j lowur than tbat ot IK-combi-r, that of Februarj-is i°- 1 higher than ihatof Jaiiuan, 
and that of Afarch is i'^-2 higher than that of February.) 

The mean deereaic nf temperalBrt from all slntionH from Dccembi'T to January raried fiom [ 1° 
to 12°; from Jannar}' 10 Fcliiuary there w:is an increase of 6'' 10 8" at alt Etationi ; and froai 
February to March (here was eu increase of 3° to 4" at all stations south i^ latitude 54", ud of 
1° lo 1° north of thia pniallel. 



Om the Iftatitr during the Quarter ending March ^ist, i 







•^'.r^i^r 


W.ltM of 












-. 


Alt. 






uka. 






















IWI 






W.l.r 










































Um. 


iJJTiij 




Uw. 




UMK. 


riTof 


Mui. 




Tbim.. 


M«D. 


rifTa 


Mho. 


tUT-d 
























f^.. 








o 


o 


o 


o 


o a 


o 


o 


o 






Id 


«™ 






























































■Mt 




■WB 1 »■• 


+ICJ1 










+*■"« 






"■•[-" 


-r« 


u-s 


-'"* 1 ='"'' 


-'■' 


"■■ 


-0'7 




0,70 


-„,. 


r. 


-"■* 




•v 


Bendini 


s;sj.^^^* 




r^ 


«.,„™ „..„.. 1 












Hsmtrn offiiitiU 






Kn"';. 




n- 


,S*- 




ps. 




s* 


«^i 


K«V 


S: 




"•"■ 


X 




M<u. 


Sr 


U«m.. 


r«.of 
Tun. 


S? 




nSm. 


nib.. 












en. 


In 




Mll« 









o 




































































+n-J» 








































M 


"' 


»70I>|-«OBI 


WW 




JIU 




Ml 




» 1 . 


lUI 







eight poinu of the 


eompMS, and the duration of each direction in each mouth in the quarter, were 


MfoUow:— 


1 JisciKT ; FeBHCAKY 




1 










Of Wind. 


iteniK. 


IBSl. 


from Arenwe. 
ATerurc. 


1881. 


sr 


A,™. 


USl. 


THT 






















».«. 


i' 








3 




SI 


? 


:.( 




■t 
























































."*. 


H 




ii( 








n 




-'! 




























" " 1 



The wgn ( + ) dcnotcB excessta over averages ; tbo largest nnmhera with thii sign in January 
were E. and N.E., in Pcbniary were E. and W., and in March vere E. and W. 

The ugn ( — ) denotes defects he low arerages i the largest numbers with this sign in Jauuarj 
were S. and S.W., in Fehranry was S.W^ and in. March were K, and S,W. 

TTie mean lemperalure of the air for Jariimrj waa jr*6, being 4°'9 and 6^'B M'>w the 
BTcragi-s of 110 year^l and 40 jvars respectively. It was 1' '6 lower timn in 1K80, and o°'3 tower 
than that in i8;9, and was lower liiun that of any Jannary Kiiiee the year iSjS. Otbvr lostanceH 
ol low Jonuary temperatures are given in the Quarterly Hqmrl for March 18,-9. 

The mean Irmptraturr of the air for February was 37°'7, being o°'e) and i°'8 below the 
averages of 1 to years and 40 years respectively. 

The mean temperaturt of the air for March waE 4i°'6, being t°'g and o^-g higher than tho 
averages of no jeara and 40 years respectively. 

The mean temperalure of Che air for tho quarter was 37°'3, being i''-4 and »°-6 below the 
averages of 110 ycara and 40 yean respectively. 

The mean high day temperalure of the air wag j°' i, and 3°'o below the average in January and 
Febmary renpectively, and wna i°-i above the average in Mareh. 

The mean tote nigkl temperalure of the air was 9°' 3, and o'-g below the average in January 
and Febrnary respectively, and 0-2 above the average in March. 

Therefore the ^ys and uigbig in January were very culdi the days and nigblii were cold in 
February, bnt the nights to a less degree than the dayB t and in March the days and nightt weta 
both a little above their sTerigcs. 
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METEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDING JUNE 30, 1881. 
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ReSCARKS OS THE WeATHEB DURING THE QUARTER ENDING JUNK 30TH, l88l. 

By Javks Glaisbkb, £8()., F.Ii.S., jrc 

The cold east and north-ex'tt wind:* which set in towards the end of March, continued till the 
loth of April, the sky being generally clear; the direction of the wind then changed to the S.W., 
but came back again on the 1 7th to a compound of t)ie east. The weather wn<4 vtTy coIil nt the 
beginning of the month; it was warm fi-om the loth to the 18th, and moderately cold aAerwards. 
The fall of rain in the month was Fniall. 

The weather in May was cold at the beginning of the month, with a cloudy sky ; then there 
were a few warm days, succeeded by 8onu> vcr> cold weather; on the loth and nth the 
temperature was everywhere low, the mininumi at many places being below 32 ', and at some as 
low as 22° and 23^ ; the thermometer on grass was still lower. A great deal of dama<;e wa*i done 
to many crops, by the severity of this May frost. During the remainder of the month the weather 
was for a few days warm, and then for a few days cold, and so alternately to the end of the 
month. Some warm rain fell in the middle of the month, and again at the end. The month was 
most favourublc for agricultural work. 

The weather during the first few days in June was warm, with the wind from the S.W*. ; the 
wind then changed to the N. and N.W., and continued so till the middle of the niontli. The 
remainder of the month was changeable, but was very favourable for all agricultural operation'4. 
On the 1 2th of June at 8 p.m. the Island of Aldemey, which is 20 miles N.N.E. of Guernsey, 
was seen from there for 20 minutes as a minige. 

The mean daily temperature of the air was l)elow the average till April 9th, the daily 
deficiency being 3 J** ; from the loth to the i8th the weather was warm, the average daily excess 
being 4^*7; from April 19th to May 22nd, the temperature wos verj' variable, being for a few 
days together above the averau^e, and then for n tew days below the average*, the latter, however, 
preponderating; the average deficiency of tloily temperature for the 34 days ending May 23nd, 
was i*''6; fVom May 23rd to June 4th there was a period of warm weather, the avenii^e daily 
excess of these 13 days being 5 '3 ; from June 5th to 14th there was a period of e«jually cold 
weather, the average dliily deficiency being 5'' '3 ; then for four days the temperature was r*8 in 
excess daily, and from June 19th to the end of the quarter the average daily deficiency of 
temperature was 1 ' ' i . 

The mean temperature of the air for April was 45 '9, being 0^*2 and I'z below the average 
of no years and 40 years respectively ; it was i*'2 lower than in April 1880, but 2" 7 higher 
than in April 1879. 

The mean temperature of the air for May was 54 'i, being i''6 and i'"^ above the average 
of no years, and 40 years respectively; it \*as i ■5 higher than in May 1880, and 5 -7 higher 
timn in May 1879. 

The mean temperature of the air for June was 58' -7, being o'''5 above the average of no 
years, but ©''•2 below that of the 40 years; it was i''*2 higher than in June 1880, and 1 -8 
higher than in June 1879. 

The moan temperature for the quarter was 5 2® -9, being o'^*6 above the average of no years, 
but the same as the average of the preceding 40 years. 

The mean high day temperature of the air in April was 55^*6, Iniing i" below the average of 
40 years ; in May it was 65 '8, being i '6 above the average, and in June it was 70', being 1° 
below the aA'crage. 

The mean low night temperature of the air was in April 37 '5, being i^"j below its average 
in May it was 43*^*6, being very nearly the same as the average, and in June it was 49' • 7, l»eing 
o'^*2 below the average, therefore the high day temperature was low in April and June, and high 
in May ; the low night temperatures were low in April, but of very nearly their average values 
in May and June. 

The mean daily range of temperature was 2"' i rcater than the average in May, and was o" '3 
and o®*7 smaller than the average in April and Jnuo. 

The mean temperature of the air in April was higher than in March by ys i "i ^I'*y higher 
than in April by 8^* 2, and in June higher than in May by 4'- 6. 

(From the preceding 40 year«> observations the increase of temperatuie from March to April is 
5''* 4; from April to May is 5 '5, and from May to June is 6'''3). 

The mean increase of temperature from March to April from all stations south of 51 ' was 2^*3 ; 
and from btations north of 51'^ was s^'s. 

From April to \Liy the increase was 7 =='5 at stations south of latitude 52", and was 8 "8 at 
stations north of this parallel. 

From May to Jane the increuae was nearly the same every where, and was ^ ' ^ 
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Oh the Weather during the Quarter ending June 30lh, i 



Seal Londoti (he mean ditily pressure of tbe Blmofphcrc till April 6ih win VIo* tlm averagu hj 
0*057 in. { Trom the ;th lo Qia loth it wag abore by o'liGIn. ; then for four dayi it wu below 
hj o' 070 ill. dailj' : for live diys nhoTe bj 0*037 io. ; from the 10th to the iind below bjo* 148 id., 
and from the jjrd lo tbe ayth above by o' loi iu. April 2Sth was the only day in tbe moatb oo 
which the mean {ireEsure reached .^o inE. 



i the 14th it w 



Ou the first iwoiluyt 
higli, the rcadiDg being <^' . . 

high at .10' 458 iiiH. or o'7t7 iu. above the arerngc, this win the day of low teaipenture and &oit. 
The areraiK execiH of daily presaiire to the i9ih uf May was 0-401 im. ; from the 15th to tbe igtb 
there wai ao itveruge defect of o" 11 Gin. ; from loth to 14th an cxcesi of o-i;t in. ; and a defect 
iif o'lii iu. till (he 3K(h. From May ii|(h to .June 311! the prcHaure was above the averngc by 
o'lii in. daily 1 from June 4th to 7th it wun low, being 0-33; in. daily iu defect of the average ; to 
the 14th the presiure was a little above the average ; from Jnne ijlh to imd it ww a- 116 in. 
below, and from June 13rd lo the end of the month it wan high, being o- 147 in. above the avetage. 
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The «gn ( + ) denote* exceaws over averagee ; in April the largest number with a ( + )«■ 
Is that oppoMte to N.E., in Muy oppoiite to S.W., and b June opposite to 8. 

The lian (-1 denotea defieiences below avcragcu. In April the latxest DUinbei it opHMilen 

8.W,inMay toS.E. andS., andin JuneioS.M'. r a n 

The mean reading of the barometer for the month of April was a9'77aiiH.beingo-oi6m. abaft 
the average of 40 years, and 0-071 In. abore that of iSSo, ud e'i5i u. abon thu of 1879. 



Oil ihe Weather during the Quarter ending June ^oth^ i88i. 11 

The mean reading for the month of May wafl 29*920 ins., being o* 143 in. above the averaj^e of 
40 years, and 0*019 in. above that of 1880, and 0*096 in. above that of 1879. 

The mean reading for the month of June was 29*806 ins. being the same as the average of 40 
yearv, and 0*073 in. above that of 1880, and o* 165 in. above that of 1879. 

The atmospheric preaanre in April was 0*044 in. greater than in March ; that in May was o* 155 in. 
greater than in AprU, and that of June was o* 123 in. less than in May. (ITrom the 40 years* obser- 
vations the mean pressure in April is 0*008 in. f^'eator than in March; that in May o ■ 030 in. 
greater than in April, and that in June 0*020 greater than in May). 

At all stations excepting Guernsey tlierc was an increase of atniosphcric pressure from March 
to April at stations South of latitude 51° of o*oi in.; at those between latitudes $1° and 52'* 
of 0*05 in. ; between 52° and 53" of 0*07 in.; between 53' and 54' of 0-12 in., and Nortli of 
54® of 0*17 in. 

From April to May there was a further increase at stations South of 51 ^ amounting to o' 196 in. ; 
between 51** and 52^ to o* 158 in. ; in the next degree to o* 131 in., and north of 53" io 0*075 *"• 

From May to June there was a decrease everywhere and nejirly to the same amount, viz. ; 
o* 1 26 in. 

TTie fall of ram at Greenwich in April was 0*62 in., bein;; 1*04 in. below the average of 
65 years; the &11 in May was 1*62 in., being 0*46 in. below the average, and in June it was 
I -86 in. being o*i4in. l>eIow the average. The foil in the quarter was 4*1 ins, being 1*64 in. 
below tlie average, llie foil of rain in April was less than in 1880 by 1*6 in. and less than in 
1879 by 2 'o ins. ; the fall in May was less than in 1880 by 1 * 1 in., and less than in 1879 by 2 * 8 ins. ; 
the foil in June was less than in 1880 by 0-4 in., and less than in 1879 by 2*4 ins. 

Thunderstorms occurred in April on the 14th at Cardington ; on the 16th at Bdlton and Stony- 
hurst, and on the 26th at many places extending from latitude 50*^.^ to 54''. In May, on the 4th 
at Koy.ston, Cardington, and Cambridge ; on the J 9th at Bath, Wrottesley, and Stonyhurst ; ou 
the 25th at Siiloth; on the 26th between latitudes 52' and 54^; on the 27th at Stonyhurst ; on 
the 28th at stations pouth of latitude 52", and on the 31st at Silloth. In June, on the 2nd at 
Salisbury and Cambridge ; on the 3rd at Bolton ; on the 6th at Strathfield Tnrgiss, Whitchurch, 
Cjimbridge, and Carlisle; on the 7th at Cardington; on the 15th and i8th at Carlisle, and on the 
19th, 2i8t, and 22nd at Stonyhurst. 

Thunder was heard but lightning was not seen in April, on the loth and 13th at Silloth ; 
on the 14th at Wrottesley; on the 25th at Lowestoft; on the 26th at Salisbury, Marlborough, 
and Lowestoft, and on the 27th at Wrottesley. In May on the 4th at Stockton near Kugby ; 
nn the 5 th at Cambridge; on the 20th at Bermerside ;'on the 25th at Liveri)ool and Silloth; 
on the 26th at Oxford, Gloucester, Stockton, Liverpool, and Silloth ; on the 27th at Bermerside ; 
ou the 28th at Ventnor, Bath, Royston, Stockton, and Silloth, and on the 29th at Silloth. 
In June, on the 2nd at Strathfield Turgiss, Oxford, and Gloucester ; on the 3rd at Strathfield 
Turgiss, and Oxfonl ; on the 4th at Silloth ; on the «;th at Oxford and Bermerside ; on the 6th at 
Osborne, Gloucester, Cardington, Wrottesley, and Silloth ; on the 8th at Babbacombe, Wrottesley, 
and Carlisle ; ou the 14th at Hull; on the 15th and i6th at Ventnor ; ou the 20th at Liverpool ; 
on the 22nd at Oxford and Wrottesley, and ou the 28th at Oxford. 

Lightning was seen but thunder was not heard in May on the 5th at Oxford; on the 23rd at 
Truro; on the 25th at Oxford and Norwich; on the 26th at Liverpool, Halifax, and Hull. On 
the 6th of June at Guernsey ; and on the 19th at Liverpool. 

Solar kalos were seen in April on 8 days, in May on 7 days, and in June ou 3 days. 

Lunar halos were seen on 5 nights in April ; and ou 2 in May. 

Aurora Borealis teas seen on April 20th at Cambridge, Llandudno, and Stonyhurst. 

Show fell in April on the 5th at .\rarlborougli ; on the 19th it fell generally between latitude 
5 1" and 54** ; on the 20th there were large flakes of snow at Guernsey and snow fell generally 
over the country in small quantities, and on the 21st it fell at Bath, Bamef, Royston, Lowestoft, 
Cambridge, Llandudno, Hull, and Bradford. 

Ifailfell'm April on the nth. 16th, 17th, 19th, 20th, 2jst, 23rd, 25th, 26th, and 28th at different 
stations ; in May on the ist, 3rd, 4th, 19th, 20th, and 26th, and in June on the 6th, 7th, 8th, 9th, 
and 22nd. 

Fog prcuailcd on 8 days in April, on 13 days in May, and on 12 davs in Juue. 
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METEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDING SEPTEMBER 30, 1081. 
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ItKifAiiwg ON THE WeATHSB DUBINa THE QUABTSB ENDXHO SePIBMBEB 3OTH1 l88x. 

By Jahss Glaishxb, Esq.! F.B.S., fi'c 

The weather in Julj was yety different in different places, at many in England between the 
latitudes of 51^ and 53° it was yery fine, the tempcratore exceeding 90^ on one or two days, and 
exceeding 80° on seyeral days. The excessiye heat caused a rapid ripening of crops, and the 
weather was all that ooold be desired for agricultural work in this part of &e country ; but im 
Wales between the same parallels of latitude the temperature reached 80° at only a few places and 
tiith the exceptions of the 8th to tho i6th, when the weather was fine, it was yanablc and showery. 
In Cumberland and Westmorland the weather was cold and moist, the Obseryer at Cockermouth 
says ** the month was cold, cloudy, and wet and was 1°' 8 below the ayerage of 19 years.*' In 
Cornwall and Deyonshire the temperature was not remarkably high and North of 53^, the weather 
was cold. Tuesday the 5th July was generally a hot day, a thunder storm occurred, and on 
July 6th, at mauy stations the maxima shade temperatures were 20% 30°, and 35° lower than the 
nmyimfl. tempcraturcs of the preceding day. On the night of the a 7th and 28th of July a remark- 
ably low temperature occun^ in Cornwall and DeyouHhire, extending into Wiltshire, seriously 
iijoring young potatoes and French beans ; the temperature of this night was the lowest in the 
quarter in those counties. 

The weather in August during the first week was generally fine and dry, then cold, cloudy, and 
unseasonable during the remainder of the month, with almost constant rain interfering most 
seriously with the ingathering of the harvest; wheat was generally injured and in many placee 
was milde^'cd. Falls of rain exceeding one inch in 24 hours took place at Bath on the Sth ; at 
Strathfield Turgiss on the nth ; at Raimigate on the 12th ; at Hull twice, on tho i6th and 23rd ; 
at Wilton House twice, on 19th and soth ; at Totnes and Torquay on the 22nd ; at Osborne on 
the 23rd ; at Leicester and.Nottingham on the 24th ; at Bolton twice on the 25th and 29th ; at 
Halifax on the 26th ; at Somerleyton on the 29th ; and at Bamet on the 30th. From the end of 
the first week to tho end of the month, both the pressure of the atmosphere and temperature of the 
air were below their ayerages. 

The weather in September during tho first half of the month was cold, and the readings of 
the barometer below their ayerages, the remainder of the month was moderately fine ; there were 
frequent showers of rain ; the temperature of the dewpoint was aboye its average, whilst the 
temperature of the air was below its ayerage, so that the air ^vas more humid than usual and 
nothing would dry, greatly impeding harvest operations. 

About liondon the mean daily temperature of the air was aboye its ayerage till the 5th of 
July, which was a hot day being 14^*8 aboye its ayerage, and the mean dail^ excess of temperature 
of these 5 days was 8^*8 ; from the 6th to the 9th was cold, the average daily deficiency of tempe- 
rature being 4® ; then for 11 days the temperature was high ; on Uio 15th the excess of mean 
temperature was 12^' 7 and on this day temperatures exceeding 90° were recorded at many stations ; 
the ayerage diuly excess of mean temperature for these 11 days was 6^*6; a fortnight of cold 
weather followed extending to August 3Td, tho average daily deficiency being 2°*3 ; then for 5 days, 
till August 8th, the temperature was moderately warm, resulting in a mean of 2*^*5 daily of excess 
of temperature ; from August 9th till the middle of Septeml^r it was constantly cold, every day 
being below its average temperature and for these 39 consecutive days, tho deficiency of mean 
temperature was on the ayerago 4*^*2 daily; from the 17th September to the 26th there was a 
period of a little better weather, the ayerage daily excess of these 10 days was 2°, and there was 
a daily deficiency of temperature for the next 4 days of a°' 2. 

On looking over the Table on the next page, it will be seen how yory great the difference of 
maximum daily temperatures has been at the different places ; on the ist the temperature exceeded 
80* at seyeral stations between Blackheath and Norwich, the highest being 87°' 6 at Bedford ; whilst 
at Liyerpool the temperature only reached 62°' 7, and at Llandudno 63^* 7 ; on the 2nd the extremes 
were at Eastbourne and Salisbury 80° and 80''* 5 ; at Bradford aiid Llandudno 60*^ and 60^*7 
respectively ; on the 3rd there were many places between Salisbuiy and Leeds, with readings 
of 80^ or more, the h^hest was 84°* 7 at Greenwich ; whilst at Lancaster the highest reading was 
63% and at Bristol 66°* 3 ; on the 4th there were several stations between Truro and Leeds with 
readings exceeding 80°; the highest was 90^*3 at Nottingham, whilst at Lancaster the highest 
reading was 62°, and at Carlisle 66^*3. On the 5tb, temperatures exceeding 90° took place at 
many stations between Salisbury and Nottingham, the highest being 93^*5 at Salisbury; on this 
day the maximum temperature at Bermcrsidc was 61°, at Truro was 64°, and at Torquay was 
68^*6. On the nth the extremes were 86° at Sunderland, and 56® at Liverpool; on the I2tb, 
temperatures exceeding 80° were recordc<l at several stations^bctwcen Osborne and Nottingham^ 
the highest was 86^ ' 2 at Greenwich ; whilst at Liverpool the* highest was 59^, and at Lancaster 
66^. On the 13th the extremes were 83"^' 9 at Whitchureh, and 60^ at Bermersidc ; on the 14th 
the temperature exceeded 80^ at many places, and was 91^*3 at Whitchureh, and 91** at Sunderland, 
whilst at Lancaster it was 63^ and at Torquay 67^*7. The most remarkable day is the isih, 
the highest temperature was 97''* i at Greenwich ; the next in order 95^*6 at Osborne ; 94^*6 at 
Camden Square, and 94° at Blackheath ; several other stations above 90°, and many between 80^ 
and 90. On this day at Bexmcrside the highest temperature was 64°, and at Liverpool and 
LBneaitei66^ 
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On the Ifilli exlreraos were OBbonic pi°'i ; Salislmry Sf-f, anil Holkini 87^-,^; while Rt 
LbnduUno, IWlon, auii I.niitnsIi.T the faighcEt teui|)ftnture rtnchcd wm 64°! on the ijlh thu 
extremes wiTegi°'6at Kottinnham, and Ofi' at I,anca»tt-r ; on Ihc jSth, tho highest were 00°-* 
Dt Grcenwii^h, atid •)a''-3 at SuDicrlejton, amlBj^vIl M", and at liulton M"-;; aud on the inlh 
the extTumea wtre 91° at S:ilisbuiy, and 64' at Lhindudnu. 

It will lie seen that, -whilst Midluod stations in July ytete cajojing nlnioiit tropical heat, 
those Btiitions sitnated soutli of Salisbury and Korth of Nottingham were experiencing Terj much 
lower temjicratures. 

Tlic moan temiierularo of the air for July was 65° '4. hcing 3' '8 and 3=- 3 Bbove the aTBT.ige 
of 110 yeaw and 40 years rcBpcctively ; it was j"-; and 7 = -3 higher than in 18S0 and 1870 
respectively. 

TIic mean temperafun; of the air for August was jg-- 1, being i"'8 and 1' -4 below the avenge 
of 110 years aud 40 years reipeotiTely ; it was a'-j and o^'8 lower than io 1S80 and 1879 
rospectivelj. 

The mean tcmperftturc of the air for Septemlwr was $$"'41 being I'-j ud i^'S lower thsti 
the average of no years, and 40 years respectively ; it'was 4''-3 and o''"9 lower cfaaii in iS8a 
and 1S79 rcspectiTcly. 

""' - . -. -- ,_ i,,;iogo!>. J obove the average of no yean, 



3 temperature for the quarler Tra 
and a"- 3 below tho avtrageof 40 j'eare. 

The mean high day tcmpcraiure of the nit 
40 years ; in August it was 69''8, bciiig 3"'' 
being s°- 1 below tlic averajjc. 

The mi-ou low night temperature of the ai 
40 yean; in August it was jiO-j, being 



n July was 77'' 7, bring j'-j above the avemgeof 
below the average, und in September woa 04-5', 



>'■( below the average ; Iherofocu both the days and nights w 
»1J in August and Scplewbcr, 
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The rigs ( + ) denotes oxcesseB over ATerageB i in Juljr the Urgeit nnmbva with •(■»■) mga 
ore thOMi oppotite to W., V.W., nod S.W. ; in Angust oppoute W. and H.yf. ; and in September 
oppodto to N.W. 

The lign (— ) denotes deficiences below aTenges. In July tlie laweat nomhers are oppoiito 
N. and N.E. ; In August opposite to N. and N.E. ; and in September to N J!. 

The mean temperaturo of the air io July whb higher than in June b; 7°' J | in Augnit loTcr 
than in JuIt hyfi'-j, and in September lower than in August by 3°- j. 

(From the preceding 4o7;cars obserrationa the ioereaaa of tcmperatnre from June to Jiilj ft 
3°-3i thfl decrease from July to August ii o°-j, and from Angutt to September is 4"' 3). 

^vm June to July at Btationi &outli of latitude j j", there was an increase of mean tcmperatnifl ot 
6", and north of that paralleJ an increase of 3^' ; from Jul^ to August, it stations south of ji" 
and north of 53°, there waa a decrease of 2°'5 ; bat at stations between $1° and 53° tlioro mu'a 
deercote of mean temperature of j" ) and to September there was a fiirthei decrease of 1° 
generally. 

Near London the mean dailT prcsnnre of the atmosphere till July i8th was above the average bj 
Q-ioin. ) from the igth to tbe 26th it was below by o'lo in. ; then for three days it was aboro 
by D' 144 in. daily; it was o' 177 in, below dmly till August ist ; then fbr five days it Dfenged an 
excess duly of o-iig In. daily; fyom August 8th till September 11th the tmrometer reading waa 
low, and for the 35 days ending Septcmbeiiith, there was an average daily deSeiency of o'iSSin., 
this wna followed by foor days of a slight excess of prosture, and tbcu by six days of an average 
deflcicoG^ of □■ 163 in. ; Bcgn the 16th to Qu jotb, the barometer tcading was o ' iSg in, an excm 
dtdly of tti UTOnge, 
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METEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDING DECEMBER 31, 1881. 
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Reuabks on the Weather during the Quarter ending December 3 ist, i88i. 

By Ja^uss Glaisheb, Esq., F.R.S., f^c. 

The \i*eather in October vns cold, and at times painfully so, with winds for the most part 
from S.E., E., and N.E. The montli proved to be the eohlest October about Lc)n(h>n for 64 years, 
although the October of tlte year 1842 ^vas nearly as cohl. On the 13th the baronu-tiT n'ail)n<x 
decreased rapidly, and the wind bh.>w heavily from the north-west, iucreasln<; in stren*;th durini; 
the niglit, to a very violent gale on the nioniinj^ of the 14th. On this day *^v\ii\t damage was 
done. About Ix)ndon, slates, tiles, buildings in course of construction were blown down in <;reat 
numbers. Largv trees wen* uprooted, and durin>;: the unu-ning locomotion was diflicnlt and 
dangerous. Tlie gale extended all over the country, many thousamls of lar«re trees bein*^ blown 
down ; there was loss of life at many places, and gn.'at damage to property everywh«'re both on 
land and sea. The month was almost free from thunderstonns, and but little lightning was seen ; 
snow ffll on the i ^th at Wrotteslev, and at this time the mountains in Wales were white with 
snow, as also were tho<o in Cumberland at the end of the month. 

The month of November was fm'* and warm being a great contrast to that of OctJiber ; the 
prevalent winds were from the W., S.W., and S. Jind there was almost a total absence of north 
and uorth>west winds. The niejin temiKTature of the numth at (Jreeiiwich was 48 ■ 7, heing .^■'•4 
warmer than In Oct(d)er, and warmer than in any November b:ick to 1K52 which was 4S'*(^ In 
the year 1S18 the njean tempenitur;- of November a\ as 49"* 2 being the warmest NovemlnT on 
record, and there was no other in«*tune.i' baek to 1771 of so warm a November as tliis. 

The weather in J)eeember f(n* the first week was cloudy and gen«M-ally warm ; from tlie 8th 
to the 25(h it was cold, with freipient to^^ at times dense ; on the 26th it became wanner, and 
continued so to the end of the year. The weather throughout the numth was <i|tn. The range 
of readings of the lianmieter was great, being as large as i'* ^ at southern stations, increasing 
ti> i*'8 and 1*9 at northern stations. There was a good deal of fog at station-* in (he .Midland 
counties. 

About London the mean daily temj)eniture of the air, with very slight exceptitins, was below 
its average till Novend)er ,;ril ; the mean daily defect of temperature for these .?4 days was 4' -8, 
the very cold days being ()ctober 5th with a temperature 11" below its average, Oetoher i6th, with 
11^* I below its average, and Oetolier 30th, 31st, and November ist, wifh n'^'S, 12 -6, a-id 1 1 •<) 
respectively below their averages. On November 4th a warm p!ri»);l set in aiul eontinued to 
December 7th, a period like the preceding, of .^4 days in length, who-^e nie.m exeess of <laily 
temperature was 5 "'4; of these, November 5ih, nth, 12th, i.^tli were 11 '4, 10, ii'^'i.and \o"j 
al>ove their averages. From December 8th to Deci-mber 25th. the temperature was mostly eohi ; 
the average daily deiieieney of these 18 days was 2 " '6, and the average daily exee<-i of temperature 
from December 26lh to the end <if the year was 4 'S. 

The mean temperature of the air for October was 45 '.^ Iving .v''5 f""'l 4 "8 beU)w tlui 
average of 110 years and 40 years rcsju'etively ; it was'o -9 and y'*i b.iwer than in 1880 
and 1879 respectively. 

Dack to 1771 there have been but five Oet«)lxTs so cold as this, viz. : 

h\ 1782 the mean temperature wa«» 45"'* 2 

'784 >. 4.V'> 

1786 „ 44 .7 

1817 „ 45--0 

1842 „ 45 '"4 

1881 „ 45' .? 

The mean temperature of the air for Xovemb.-r was 4s'- 7, beiug 6' -4 and 5'** 3 above tlie 
avenige of 110 years and 40 years resiuvtively ; it was 6*2 and 10 -4 higher than in i88o 
and 1879 respectively. 

Itoek to the year 1771 there have been but thrfo Novembers w!io>e me:m temiieraliiro excj-eded 
48^ the instances arc : 

1 8 18 when it was 49"'2 
1822 „ 48''*2 

1852 „ 48 -9 

1S81 „ 4S '7 

The mean temperature of the air for December was 39'' '8, being o^-S above *lie average and 
o°' I below the average of no years and 40 years respectively; it was y'^ lower than in 1S80 
and 7*4 higher than in 1879. 

The mean temperature of the quarter was 44 '6, bi-ing i-'2 above tln^ av« rage of iiojvars, 
and o'** I above the average of 40 yenr<. 

'J'hc mean high day temp.-rature of tlu' air in Oit'ilier v.as 52*4, biiiig ^''•S b-hiw the avenig»« 
of 40 years; in Novcndu-r it was 54' 'o, being 5 \^ highe:- than tiie a vera 11 e, and in Dei-ember 
was 4.V*9, Kdng o°"8 below the average. 

The mean low night tejuperatiiri- of the air in (»ei(»brr v.as ,?«>^'o, Iviug 4 •.'5 h.-low the 
average of 40 years; in NovendK^r it was 42 "8, being 5 '6 above tlie average, and in Decendier 
was 34'*9. l>eing o' '^ below the average; therefore both the days and nights were cold in October 
and December, and were very warm in Novembov, 
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